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TEST SET TS27tf TSM 



TM 11-2057A, 9 October 1952, is changed as follows: 

Page 1, paragraph 1.1. Delete paragraph 1.1 and substitute: 

1.1 Indexes of Publications 

a. DA Pam 310-4. Refer to the latest issue of DAPam 3104 to 
determine whether there are new editions, changes, or addi- 
tional publications pertaining to the equipment. 

b. DA Pam 310-7. Refer to DA Pam 310-7 to determine 
whether there are modification work orders (MWO's) pertaining 
to the equipment. 

Paragraph 2. Delete paragraph 2 and substitute: 

2. Maintenance Forms and Records 

Maintenance forms, records, and reports which are to be used 
by maintenance personnel at all maintenance levels are listed 
in and prescribed by TM 38-750. 

2.1. Reporting of Errors 

The reporting of errors, omissions, and recommendations for 
improving this publication by the individual user is encouraged. 
Reports should be submitted on DA Form 2028, Recommended 
Changes to Publications, and forwarded direct to Commander, 
US Army Electronics Command, ATTN: AMSEL-MA-C, Fort 
Monmouth, NJ 07703. 
Page 4. After paragraph 5 add: 

5.1. Components Comprising the Operable End Item 

FSN QTY Notnenclature,part No. and mfr code 

NOTE 

The part number is followed by the applica- 
ble 5-digit Federal supply code for man- 
ufacturers (FSCM) identified in SB 708-42 
and used to identify manufacturer, dis- 
tributor, or Government Agency, etc. 

TAGO 3355B 1 



6625-261-4172 3 
6625-256-4658 2 
6135-533-6213 1 



FSS QTY Xomenclatur*. port So. and mtr code 

5995-405*5519 1 Cable Assembly, Special Purpose, Electrical: 51 in. \g; 

IM68841; 64959 
6625-545-8229 1 Chart Set, Calibration: c/o o each of the following: No. 

SC-D-11558-G, SOD-11559-F, SC-D-11560-X 

SC-D-11561-F, SC-D-11562-F, and SC-D-1 1563-D; 

80063 
Lead, Test: uses wire WS-16/U; Black; 5 ft \g 
Lead, Test: uses wire WS-17/U; red; 5 ft 1* 
Retainer, Battery: hold batt and make contact; 

SM-CM26074; 80063 

NOTE 

The above components are all procured 
from Universal Electric Co. Order 
22524-P-51 and 6946-P-51; General Com- 
munication Co. 16190-P-55 and 21514-P-56; 
Albert Mfg Corp Order 25658-P-54, and Ar- 
tisan Electronics, Order 29160-P-58. 

Page 73, appendix III. Delete appendix III and substitute: 

APPENDIX III 

BASIC ISSUE ITEMS LIST (BIIL) AND ITEMS TROOP 

INSTALLED OR AUTHORIZED LIST (ITIAL) 

Section I. INTRODUCTION 



1- Scope. 

This appendix lists only basic issue items required by the 
crew/operator for installation, operation, and maintenance of 
Test Set TS-27B/TSM. 

2. General. 

This Basic Issue Items and Items Troop Installed or Authorized 
List is divided into the following sections: 

a. Basic Issue Items List-Section II. A list, in alphabetical 
sequence, of items which are furnished with, and which must be 
turned in with the end item. 

b. Items Troop Installed or Authorized List-Section III. Not 
applicable. 

3. Explanation of Columns. 

The following provides an explanation of columns found in the 
tabular listings: 
a. Illustration. This column is divided as follows: 



(1) Figure number. Indicates the figure number of the il- 
lustration in which the item is shown. 

(2) Item number. Not applicable. 

b. Federal Stock Number. Indicates the Federal stock 

number assigned to the item and will be used for requisitioning 
purposes. 

c. Part Number. Indicates the primary number used by the 
manufacturer (individual, company, firm, corporation, or gov- 
ernment activity), which controls the design and characteristics 
of the item by means of its engineering drawings, specifications 
standards, and inspection requirements, to identify an item or 
range of items. 

d. Federal Supply Code for Manufacture (FS CM ) . The 
FSCM is a 5-digit numeric code used to identify the manufac- 
turer, distributor, or Government agency, etc., and is identified 
in SB 708-42. 

e. Description . Indicates the Federal item name and a 
minimum description required to identify the item. 

/. Unit of Measure (U/ M). Indicates the standard of basic 
quantity of the listed item as used in performing the actual 
maintenance function. This measure is expressed by a two- 
character alphabetical abbreviation, (e.g., ea, in., pr, etc.). When 
the unit of measure differs from the unit of issue, the lowest 
unit of issue that will satisfy the required units of measure will 
be requisitioned. 

g. Quantity Furnished with Equipment (Basic Issue Items 
Only). Indicates the quantity of the basic issue item furnished 
with the equipment. 

4. Special Information. 

Usable on codes are included in Column 5. Uncoded items are 
applicable to all models. Identification of the usable on codes 
are as follows: 

Code Used on 

1 Refers to TS-27B/TSM procured from Universal Electric Co. order 

22524-P-51 and 8946-P-51. 

2 Refers to TS-27B/TSM procured from General Communications Co. 

16190-P-55 and 21514-P-56. 
5 Refers to TS-27B/TSM procured from Albert Mfg Corp Order 

25658-P-54. 
4 Refers to TS-27B/TSM Artisan Electronics, Order 29160-PP-58. 
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By Order of the Secretary of the Army: 



Official: 
VERNE L. BOWERS 

Major General, United States 

Army 
The Adjutant General 



CREIGHTON W. ABRAMS 

General, United States 

Army 
Chief of Staff 



Distribution: 
Active Army 



USASA (2) 
CNGB (1) 
ACSC-E (2) 
Dir of Trans (1) 
COE(l) 
TSG (1) 

USAARENBD(l) 
USAMB(IO) 
AMC(l) 
TRADOC(2) 
ARADCOM (2) 
ARADCOM Rjrn (2) 
OS Maj Comd (4) 
LOGCOMDS (3) 
MICOM (2) 
TECOM (2) 
USACC (4) 
MDW(l) 
Armies (2) 
Corps (2) 

HISA(ECOM)(21) 
Svc Colleges (1) 
USASESS (5) 
USAADS(2) 
USAFAS (2) 
USAARMS (2) 
USAIS (2) 
USAES (2) 

USAINTS(S) 
WRAMC(l) 
USACDCEC(IO) 
ATS(l) 
USASES (2) 
USASA-PAC (2) 
USAAESWBD(l) 
Army Depot (2) except 
LBADU4) 



SAAD (30) 

TOAD (1) 

ATAD(IO) 
Instl (2) except 

Fort Gordon (10) 

Fort Huachuca (10) 

WSMR(l) 

Ft Richardson 
(ECOM Ofc) (2) 
USA Dep (2) 
Si* Sec USA Dep (5) 
Sip: Dep (5) 
SifrFLDMSU) 
USAERDAA(l) 
USAERDAW(l) 
MAAG(l) 
USARMISd) 
Units org under fol TOE: 

(1 copy each unit) 

6-100 

6-200 

6-201 

6-300 

6-302 

6-401 

6-501 

6-575 

6-576 

7 

11-16 

11-25 

11-36 

11-35 

11-37 

11-38 

11-39 

11-95 



• 11-9? 

• 11-98 
11-117 
11-158 
11-215 
11-217 
11-218 
11-237 

11-50(KAA-AC) 

17 

29-1 

29-15 

29-16 

29-17 

29-21 

29-25 



29-26 

29-27 

29-35 

29-36 

29-37 

29-51 

29-55 

29-56 

29-136 

30-25 

30-26 

32-500 

37 

39-51 

57 



NG: State AG (3) 
USAR: None 



For explanation of abbreviations used, see AR 310-50. 



Cl»ng« in fore*: C I. C 2. C 4. and C 5 



TM M-2057A 
*C S 



TEST SET TS-27B/TSM 
Change 

No. 6 

TM 11-2057 A, 9 October 1952, is changed as follows: 



HEADQUARTERS 
DEPARTMENT OF THE ARMY 
Washington, D.C., 17 February 1964 



Page 72, appendix I. Add the following after the last refer- 
ence: 

DA Pam 310-4 Index of Technical Manuals, Technical Bulle- 
tins, Supply Manuals (types 4, 6, 7, 8, and 9) , 
Supply Bulletins Lubrication Orders, and 
Modification Work Orders. 
TM 38-750 Army Equipment Record Procedures. 

Page 73, appendix II and III. (As added by C 3, 25 Jul 61) 
Delete appendixes II and III and substitute : 

APDCkiniY II 

MAINTENANCE ALLOCATION 
Section I. INTRODUCTION 

I. General 

a. This appendix assigns maintenance functions to be per- 
formed on components, assemblies, and subassemblies by the 
lowest appropriate maintenance echelon. 

6. Columns in the maintenance allocation chart are as follows: 
(1) Part or component. This column shows only the nomen- 
clature or standard item name Additional descriptive 
data are included only where clarification is necessary to 
identify the component Components, assemblies/ and 
subassemblies are listed in top-down order. That is, 
the assemblies which are part of a component are listed 
immediately below that component* and the subassem- 
blies which are part of an assembly are listed immedi- 
ately below that assembly. Each generation breakdown 



* This c***9« Mp«fwdti K, J. 2» July iw. 
TAOO 7M4B— F«*wwy 



(components, assemblies, or subassemblies) is listed in , 
disassembly order or alphabetical order. 

(2) Maintenance function. This column indicates the vari- 
ous maintenance functions allocated to the echelons. 

(a) Service. To clean, to preserve, and to replenish lu- 
bricants. 

(b) Adjust. To regulate periodically to prevent malfunc- 
tion. 

(c) Inspect. To verify serviceability and to detect incip- 
ient electrical or mechanical failure by scrutiny* 

(d) Test To verify serviceability and to detect incipient 
electrical or mechanical failure by use of special equip- 
ment such as gages, meters, etc. 

(e) Replp.ce. To substitute serviceable components, as- 
semblies, or subassemblies, for unserviceable compo- 
nents, assemblies, or subassemblies. 

(/) Repair. To restore an item to serviceable condition 
through correction of a specific failure or unservice- 
able condition. This function includes but is not 
limited to welding, grinding, riveting, straightening, 
and replacement of parts other than the trial and 
error replacement of running spare type items such 
as fuses, lamps, or electron tubes. 

(g) Align. To adjust two or more components of an elec 
trical system so that their functions are properly syn- 
chronized. 

(h) Calibrate. To determine, check, or rectify the gradua- 
tion of an instrument, weapon, or weapons system, or 
components of a weapons system. 

(i) Overhaul. To restore aaitem to completely serviceable 
condition as prescribed by serviceability standards de- 
veloped and published by heads of technical services. 
This js accomplished through employment of the tech- 
nique of "Inspect and Repair Only as Necessary" 
(IROAN). Maximum utilization of diagnostic and 
test equipment is combined with minimum disassembly 
of the item during the overhaul process. 

(;*) Rebuild. To restore an item to a standard as near as 
possible to original or new condition in appearance, 
performance, and life expectancy. This is accom- 
plished through the maintenance technique of com- 
plete disassembly of the item, inspection of all parts or 
components, repair or replacement of worn or unserv- 
iceable elements using original manufacturing toler 

AGO 7»Mt 



ances and/or specifications and subsequent reassembly 
of the item. 

(3) 1st, 2d, 3d, Mh, 5th echelons. The symbol X indicates 
the echelon responsible for performing that particular 
maintenance operation, but does not necessarily indicate 
that repair parts will be stocked at that level. Eche- 
lons higher than the echelon marked by X are authorized 
to perform the indicated operation. 

(4) Tools required. This column indicates codes assigned 
to each individual tool equipment, test equipment, and 
maintenance equipment referenced. The grouping of 
codes in this column of the maintenance allocation chart 
indicates the tool, test, and maintenance equipment re- 
quired to perform the maintenance function, 

(5) Remarks. Entries in this column will be utilized when 
necessary to clarify any of the data cited in the preced* 
ing column. 

e. Columns in the allocation of tools for maintenance functions 
are as follows: 

(1) Tools required for maintenance functions. This column 
lists tools, test, and maintenance equipment required to 
perform the maintenance functions. 

(2) 1st, 2d, 3d, Mh, and 5th echelon. The dagger (t) indi- 
cates the echelons normally allocated the facility. 

(3) Tool code. This column lists the tool code assigned. 

2. Maintenance by Using Organizations 

When this equipment is used by signal services organizations 
organic to theater headquarters or communication zones to pro- 
vide theater communications, those maintennace functions allo- 
cated up to and including fourth echelon are authorized to the or- 
ganization operating this equipment 
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APPENDIX III 
BASIC ISSUE ITEMS LIST 
Section I. INTRODUCTION 



I. General 



This appendix lists items supplied for initial operation and for 
running spares. The list includes tools, parts, and material issued 
as part of the major end item. The list includes all items au- 
thorized for basic operator maintenance of the equipment. End 
items of equipment are issued on the basis of allowances pre- 
scribed in equipment authorization tables and other documents 
that are a basis for requisitioning. 

2. Columns 

Columns are as follows: 

a. Federal Stock Number. This column lists the 11-digit Fed- 
eral stock number. 

6. Designation by Model. The dagger (t) indicates the model, 
manufacturer, and Order No. in which the part is used. 

c. Desaiption. Nomenclature or the standard item name and 

hriOT 1 rlAnt l f \f l r\ev /lof o fs\i* A«k/*lt tf^m a *»a 1i at as4 «n tViio /*s\ttim«* 
**» •*»* 1UVUV11J1115 u a vet iui cc»\,ji ib^iti ate iiowu in una wiuiiiit. 

When requisitioning, enter the nomenclature and description. 

d. Unit of Issue. The unit of issue is each unless otherwise 
indicated and is the supply term by which the individual item is 
counted for procurement, storage, requisitioning, allowances, and 
issue purposes. 

e. Ezpendabitity. Nonexpendable items are indicated by NX. 
Expendable items are not annotated. 

/♦ Quantity Authorized. Under "Items Comprising an Oper- 
able Equipment", the column lists the quantity «f items supplied 
for the initial operation of the equipment. Under "Running 
Spare Items" the quantities listed are those issued initially v/ith 
the equipment as spare parts. The quantities are authorized to 
be' kept on hand by the operator for maintenance of the equip- 
ment, 

g. Illustrations. The "Item No," column lists the reference 
designations that appear on the part in the equipment These 
same designations are also used on any illustrations of the equip- 
ment. The numbers in the "Figure No." column refer to the 
illustrations where the part is shown. 

k ago m*s 



By Order of the Secretary of the Array: 



Official: 



EARLE G. WHEELER, 
General, United States Army. 
Chief of Staff. 



t r> 



T A 1/DD T>»n 

ijAjuocini, 



Major General, United States Army, 
The Adjutant General. 



Distribution: 

Activ Army: 



USASA {2) 
CKGB (i) 
CSifO (7) 
CofT (1) 
CofEngrs (1) 
TSG (1) 
CofSptS (1) 
USAAESWBD (2) 
USAECDA (2) 
USACBRCDA (1) 
USACECDA (1) 
USACECDA, Monmouth 

Ofc (1) 
USAMSCDA (1) 
USAOCDA (1) 
USAQMCDA (1) 
USATCDA (1) 
USAADCDA (1) 
USAARMCDA (2) 
USAAVNCDA (1) 
USAARTYCDA (2) 
USASWCDA (2) 
USAMC (5) 
USASMCOM (2) 
USCONARC (6) 
ARADCOM (2) 
ARAPCOM Rfn (2) 
OS Maj Comd (3) 
OS Base Comd (2) 
LOCCOMD (2) 
USAECOM (7) 
USAMICOM (4) 
USASCC (4) 
MDW (1) 
Armies (2) 
Corps (2) 
USASTC (S) 
USATC AD (2) 
USATC Armor (S) 
USATC Enffr (8) 



USATC Inf (3) 
insti (2) except 

Ft Monmouth (63) 

Ft Gordon (5) 

Ft Huaehues (10) 

Ft Hsneock (4) 
GENDEP (OS) (2) 
Siff Dep (OS) (12) 
Sif See, GENDEP (5) 
Army Dep (2) except 

Lexington (12) 

Sacramento (28) 

Tobyhanna (12) 

Ft Worth (8) 

Lctterkenny (6) 

Atlanta (6) 
Svc Collefes (2) 
Br Svc Sen (2) 
WRAMC (2) 
USA Tml Comd (1) 
Army Tml (1) 
FOE (1) 

USA Elct Mat Agey (») 
1st USASA Fid SU (5) 
AMS (1) 
Army Pie Cen (2) 
USA Mbl Spt Cen (1) 
Chicago Proc Diet (1) 
Sir Fid Maint Shops (3) 
Yuma PC (2) 
USA Elct RD Aetv, 

White Sands (13) 
USAERDL Trp Comd (10) 
WSMR (5) 
USA Corps (3) 
Units org under fol TOE: 
(2 copies each 
UNOINDC) 

5-400 

5-405 



AOOffMB 



6-100 
6-101 
6-200 

6-201 

6-300 

6-301 

6-302 

6-401 

6-601 

6-576 

6-576 

7 

7-52 

11-6 

11-6 

11-8 

11-16 

11-25 

11-35 

11-36 

11-37 

11-38 

11-39 

11-55 

11-56 

11-57 

11-58 

11-95 

11-97 

11-98 

11-117 

11-155 

11-157 

11-158 



11-216 

11-217 

11-218 

11-287 

11-600 

11-566 

11-657 

11-687 

11-692 

11-597 

11-608 

17 

29-1 

29-7 

29-15 

29-16 

29-17 

29-21 

29-25 

29-26 

29-27 

29-35 

29-36 

29-37 

29-51 

29-55 

29-56 

30-25 

30-26 

32-600 

37 

39-51 

39-65 

57 



(AA-AE) (4) 



NG: State AG (3) ; units tarn* u Active Army except allowance ii one 

(1) copy to each unit. 
USAR: None. 
For explanation of abbremtioni need, see AR 320-50. 



Chang** now In fort*: C 1, C 2, C 3, and C 4. 



TM 11-2057 A 
C 4 



TEST SET TS-27B/TSM 



Chang* ) HEADQUARTERS 

\ DEPARTMENT OF THE ARMY 

No. 4 J Washington, D.C., 8 October 1963 



TM 1 1-2057 A y 9 October 1952, is changed as follows: 

Page 1, paragraph lb. Delete the last sentence and substitute: 
Appendix II contains the maintenance allocation chart (MAC). 
Appendix III contains the basic issue items list (BIIL). 
Add paragraph 1.1 after paragraph 1. 

1.1. Index of Publications 

Refer to the latest issue of DA Pam 310-4 to detertnine whether there 
are new editions, changes, or additional publications pertaining to -the 
equipment. DA Pam 310-4 is an index of current technical manuals, 
technical bulletins, supply bulletins, lubrication orders, and modifica- 
tion work orders available through publications supply channels. The 
index lists the individual parts (-10, -20, ^35P, etc.) and the latest 
changes to and revisions of each equipment publication. 

Paragraph 2 (page 1 of C 3). Delete and substitute: 

2. Forms ond Records 

a. Reports of Maintenance and Unsatisfactory Equipment Use equip* 
inent forms and records in accordance with instructions in TM 38-750. 

6. Report of Damaged or Improper Shipment Fill out and forward 
DD Form 6 (Report of Damaged or Improper Shipment) as prescribed 
in AR 700-58 (Army), NAVSANDA Publication 378 (Navy), and AFR 
71-4 (Air Force). 

c. Reporting of Equipment Manual Improvements. The direct report- 
ing by the individual user of errors, omissions, and recommendations 
for improving this manual is authorized and encouraged. DA Form 2028 
(Recommended changes to DA technical manual parts lists or supply 
manual 7, 8, or 9) will be used for reporting these improvements. This 
form will be completed in triplicate using pencil, pen, or typewriter. 
The original and one copy will be forwarded direct to Commanding 

1 



Officer, U.S. Aimy Electronics Materiel Support Agency, ATTN: 
SELMS-MP, Fort Monmouth, NJ. 07703. One information copy will 
be furnished to the individual's immediate supervisor (e.g. f officer, non- 
commissioned officer, supervisor, etc.). 

Page 7, paragraph 8. Make the following changes: 

Subparagraph d. Add the following sentence after the existing 
sentence: If the equipment has been damaged/ report the damage on 
DD Form 6 (par. 2). Delete the note following subparagraph d and add: 

e. If the equipment has been used or reconditioned, see whether it has 
been changed by a modification work order (MWO). If the equipment 
has been modified, the MWO number will appear on the front panel near 
the nomenclature plate. Check to see whether the MWO number (if any) 
and appropriate notations concerning the modification have been entered 
in the equipment manual. 

Note. Current MWO'a applicable to the equipment are listed in DA Fam 310-4. 

Page 29, chapter 3. Change the title to: MAINTENANCE. Delete 
section I and II and substitute: 

Section I. OPERATOR'S MAINTENANCE 

23. Scop* of Operator's Maintenance 

The maintenance duties assigned the operator of Test Set TS-27B/ 
TSM are listed below together with a reference to the paragraphs cover- 
ing the specific maintenance procedures. The duties assigned do not 
require any tools or test equipment. 

a. Daily preventive maintenance checks and services (par. 26). 
6. Inspection of the equipment for deficiencies. 

e. Replacement of electron tubes. 

24* Preventive Maintenance 

Preventive maintenance is the systematic care, servicing, and inspec- 
tion of equipment to prevent the occurrence of trouble, to reduce down- 
time, and to assure that the equipment is serviceable. 

e. Systematic Care. The procedures given in paragraphs 26 and 27 
cover routine systematic care and cleaning essential to proper upkeep 
and operation of the equipment. 

b. Preventive Maintenance Check* and Service*. The preventive 
maintenance checks and services chart (par. 26) outlines functions to 
be performed at specific intervals. These checks and services are to 
maintain Army electronic equipment in a combat serviceable condition; 



that is, in good general (physical) condition and in gpod operating con- 
dition. To assist operators in maintaining combat serviceability, the 
chart indicates what to check, how to check, and what the normal con- 
ditions are. The References column lists the illustrations, paragraphs, 
or manuals that contain detailed repair or replacement procedures. If 
the defect cannot be remedied by the operator, higher echelon mainte- 
nance or repair is required. Records and reports of these checks and 
services must be made in accordance with the requirements set forth in 
TM 38-760. 

25. Preventive Maintenance Checks and Services Periods 

Preventive maintenance checks and services of the equipment are 
required. Paragraph 26 specifies checks and services that must be ac- 
complished daily under the special conditions listed below: 

a. When the equipment is initially installed. 

6. At least once each week if the equipment is maintained in a stand- 
by condition. 



26. Doily Preventive Maintenance Checks and Service* Chart 


*!S~ 


Item 


Procedure 


JUf.es. 


i 

2 

3 


T8-J7B/TSM ... 

Exterior 

Meter 


Check for completeness. Requisi- 
tion aay missing parts. 

Clean the exterior surface*. 
Check for loose hardware. 

Check to see that the needle is 
not bent. Check to see that 
the meter face glass is not 
cracked or loose. 

Cheek the dial glass to see that 

it is not cracked or loose. 


App. m. 

Par. 27. 
Fif . 3. 


4 


Dialglftii 


■*■ ■•• **• 



27. Cleaning 

Inspect the exterior of the test set. The exterior surfaces should be 
clean, and free of dust, dirt, grease, and fungus. 

a. Remove dust and loose dirt with a clean soft cloth. 

warning* Gleaning compound is flammable and its tomes are 
toxic. Provide adequate ventilation. Do not use near a flame. 

6. Remove grease, fungus, and ground-in dirt from the case; use a 
cloth dampened (not wet) with cleaning compound (Federal stock No. 
7930-39W»42), 

Condon* Do not press on die meter or dial faee (glass) 
cleaning; the meter and dial may be damaged. 



c. Clean the front panels, meter, dial, and control knobs; use a soft 
clean cloth. If dirt is difficult to remove, dampen the cloth with water, 
mild soap may be used for more effective cleaning. 

Section II. ORGANIZATIONAL MAINTENANCE 

28* Scop* of Organizational maintenance 

a. This section contains instructions covering second echelon mainte- 
nance of the equipment. It includes instructions for performing preven- 
tive and periodic maintenance services, and replacement of authorised 
parts to be performed by the organisational repairman. 

b. Second echelon maintenance of the equipment consists of: 

(1) Preventive maintenance checks and services (par, 29 2). 

(2) Troubleshooting (par. 30 through 33). 

(3) Replacement of authorised parts (app II). 

29. Tools and Materials Required 

The tools and materials required for organisational maintenance of 
the equipment are listed below. 

a. Tool*. Tool Equipment TE-33. 

6. Materials. 

(1) Cleaning compound. 

(2) Cleaning cloth, 

(3) Crocus cloth. 

(4) Brush, soft bristle* 

29.1. Preventive Maintenance 

a. Preventive maintenance is the responsibility of all echelons con* 
eerned with the equipment and includes the inspection, testing, and 
repair or replacement of parts, subassemblies, or units, that inspection 
and tests indicate would probably fail before the next scheduled periodic 
service. Preventive maintenance checks and services of the equipment 
at the second echelon level are made monthly unless otherwise directed 
by the commanding officer. 

6. Maintenance forms and records to be used and maintained on this 
equipment are specified in TM 38-750. 

29.2. Monthly Maintenance 

Perform the maintenance functions indicated in the monthly preven- 
tive maintenance checks and services chart (par. 29.3) once each month. 
A month is defined as approximately 30 calendar days of 8-hour-per-day 
operation. Adjustments of the maintenance interval must be made to 
compensate for unusual operating conditions. Equipment maintained 



in a standby (ready for immediate operation) condition muat have 
monthly preventive maintenance checks and services. Equipment in 
limited storage (requires service before operation) does not require 

monthly preventive maintenance. 

29.3* Monthly Preventive MG<«!en«r*c* Checks and Services 
Chart 



Scauesct 


Item 


Procedure 


lUf***. 


1 


Interior 


Warning: Compressed air is 


Fig. 22. 






dangerous. It can cause serious 








bodily harm, and can cause dam- 








age to the equipment. 








a. Clean the interior. Dry com* 








pressed air, not to exceed 








35 pounds per square inch, 








may be used to blow out 








loose dirt and dust. 








6. Clean and thoroughly polish 








the insulation between the 








binding posts. 




2 


Switch contacts.. 


Clean the switch contacts; use 
cleaning compound if neces- 
sary. Wipe dry after cleaning. 
Do not alter the position of 


Fig. 23 and M. 






blades on switches. 




2 


R22 contact...... 


Clean the contact of resistor 
B22. Be careful not to damage 
the slider or resistance wire. 


Fig. 3. 


4 


Switch mounting 


Tighten the mounting screws of 


Fig. 3. 




•crews. 


SI through 87. Do not use 
excessive force. 




5 


Batteries 


Check the batteries; follow the 
procedures given in paragraph 
31. 

Check the seating of each tube 


Fig. 22. 


a 


Tubes 


Fig. 27. 






for firmness in its socket. 




7 


Modifications ... 


Check DA Pam 31<M to deter* 


TM 38-760 and 






mine if new applicable MWO's 


DA Pam 810-4. 






have been published. All 








URGENT MWO's must be ap* 








plied immediately. All NOR- 








MAL MWO's must be sched- 








uled. 




8 


Publications 


See that all publications are 
complete, serviceable and cur* 
rent. 


DA Pam SUM. 


9 


Spare parts 


Check to see that the two qpare 


App. Ill and 






tubes are firmly seated in the 


fig. 22. 






spare tube sockets. 
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Pag§ 70. Delete appendix I and substitute: 

Hie references listed below are for use by maintenance personnel of 
the TB-27B/TSM: 

DA Pam 310-4 



TM 11-1214 
TM 11-6102 

TM 11-5037 

TM 11-4825-203-12 



TM 11-4625-218-12 
TM 11-6625-274-12 

TM 11-6625-316-12 

TM 38-750 



Indx of Technical Manuals, Technical Bulle- 
tins, Supply Bulletins, Lubrication Orden, 
and Modification Work Orders. 

Instruction Book for Oscilloscope 0S-8A/U. 

Resistors, Decade ZM-16/U, ZM-16A/U, and 
ZM-16B/U. 

Multimeter TS-352/U, TS-352A/U, and TS- 
352B/U. 

Operator and Organisational Maintenance: 
Multimeter AN/URM-105, including Mul- 
timeter ME-77/U. 

Operation and Organisational Maintenance: 
Frequency Meter AK/TSM-16. 

Operator's and Organisational Maintenance 
Manual: Test Sets, Electron Tube TV-7/U, 
TV-7A/U, TV-7B/U, and TV-7D/U. 

Operator and Organisational Maintenance 
Manual: Test Sets, Electron Tube TV-2/U, 
TV-2A/U, TV-2B/U, and TV-2C/U. 

The Army Equipment Record System and Pro- 
cedures. 



By Order of the Secretary of the Army: 



Official: 
J. C. LAMBERT, 

ma jut wenvru*, v rtttvu »«ute« sumy, 

The Adjutant General. 



EARLE 0. WHEELER, 
General, United State* Army, 
Chief of Staff. 



Distribution: 

Active Army: 

DASA (6) 
USASA (2) 
CNGB (1) 
CofEngre (1) 
TSG (1) 
CSifO (7) 
CofT (1) 
ColSptS (1) 
USA CD Agcy (1) 
USCONARC (5) 
USAMC (5) 
ARADCOM <2) 
ARADCOM Ren (2) 
OS Mnj Comd (3) 
OS Base Comd (2) 
LOGCOMD (2) 
USAECOM (5) 
U8AMIC0M (4) 
USA8CC (4) 
MDW (1) 
Annies (2) 
Corps (2) 
UBACorpett) 
U8ATC AD (2) 
USATC Encr (3) 
USATC Inf (2) 
USATC Armor (2) 
U8ASTC (6) 
fasti (2) except 

Ft Monmouth (68) 
SveCoUefes (2) 
Br Sre 8cfa (2) except 
GENDEP (08) (3) 
8ic Dep (08) (12) 
8« See, GENDEP (6) 
Army Dep (2) except 
Ft Worth (8) 
Tieaington (12) 
Sacramento (28) 
Tobyhanna (12) 



USA Elct.RD Actr, 

White Suds (13) 
USA Elct RD Actr, 

Ft Huachuca (2) 
USA Trans Tml Comd (1) 
Army Tml (1) 
POE (1) 
USAOSA (1) 
AM8 (1) 
WRAMC (1) 
AFIP (1) 
Army Pie Can (2) 
USA Mbl 8pt Can (1) 
USA Elet Mat A«cy (12) 
Chicago Proc Dirt (1) 
USARCARD3 Sif Agey (1) 
Sic Fid Maint Shop (3) 
Units prg under fol TOE 

(2eyaaUN0XNDC): 

6-600 

5-608 

6-100 

6-101 

6-200 

6-301 



6-301 



6-401 

6-501 

6-678 

6-576 

7 

7-52 

11-4 

11-6 

11-7 

11-8 

11-16 

11-28 



11-27 

11-35 

11-30 

11-37 

11-38 

11-89 

11-8$ 

11-88 

11-87 

11-88 

11-95 

11-87 

11-88 

11-117 

11-185 

11-157 

11-158 

11-315 

11-817 

11-218 

11-237 

11-500 (Tma AA-AE) (4) 



11-555 

11-557 

11-587 

11-592 

11-597 

11-008 

17 

29-1 

29-7 

29-85 

29-38 

29-87 

29-51 

29-55 

29-88 

30-25 

30-20 

32-500 

37 

39-51 

39-85 

57 



NG: State AQ (3) ; Unite— 8ame a* Active Army except allowance ii 

to each unit. 
USAR: None. 

For explanation of abbreviationa ueed eee AR 330-60. 



oneeopy 
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TM 11-2057 A 
C2 

TECHNICAL MANUAL 
TEST SET TS-27B/TSM 

TM 11-2057A 1 DEPARTMENT OF THE ARMY 

Changes No. 2j Washington 25, D. C, 2 December 1955 

TM 11-2057A, 9 October 1952, is changed as follows: 
The following information changes TM 11-2057 A so that the manual 
applies also to the following equipment: 

Nomenclature Order No r 

Test Set TS-27B/TSM 16190-Phila-55 

Page 1 } chapter l f add the following note at the beginning of chapter 1. 

Note, Test Set TS-27B/TSM procured on Order No, 16190-Phila-55 is 
similar to Test Set TS-27B/TSM covered in the manual, including Changes 
No. 1, except for certain minor mechanical differences which are covered 
in this change. Information in the technical manual, including Changes 
No. 1, applies to the TS-27B/TSM (16190-Phila-55) unless otherwise 
specified in this change. 

Page 4, paragraph 5 } make the following changes: 
In c (Cl), in the table, change "l Capacitance-Resistance Bridge 
ZM-7A/TSM" to read: 1 Capacitance-Resistance Bridge 
ZM-7A/TSM or ZM-7B/TSM. 

In c, at the end of the table, add the following: 
1 Battery spacer (fill-in for Batteries BA-63). 
1 Battery tray (holder for Batteries BA-30). 

Add the following note after the table: 

Note. Batteries listed above must be requisitioned through regular 
giirinlv channels when needed. 

Page 5, paragraph 6, in c, after the eighth sentence, add the follow- 
ing: A wooden battery spacer is provided to accommodate smaller 
45-volt batteries such as Battery BA-63. 

Page 30, paragraph So, make the following changes in b: In the 
table, delete "Solvent, dry-cleaning (SD) QM 51-S-4381-1 (Quarter- 
master stock number)" and substitute the following: Cleaning Com- 
pound (Federal stock No. 7930-395-9542). 

Add the following to the existing note: Prolonged breathing of 
Cleaning Compound fumes is dangerous. Make certain that 
adequate ventilation is provided. Cleaning Compound is 
flammable; do not use near a flame, 
d, in third and fourth sentences, delete "solvent (SD)" and sub- 
stitute: Cleaning Compound. 

TAGO 8143B— Dec. 360482°— 55 1 



Page 82, paragraph 26, in the following places, in the "How to Check" 
column, delete "solvent (SD)" and substitute: Cleaning Compound. 
Item 1. Line 7. 
Item 2. Line 13. 
Item 3. Line 7. 
Page 35, paragraph 31, make the following changes: 

In the first sentence, delete "is provided with" and substitute: 

uses. 
In the fifth sentence, delete the word "new." 
Page 87, paragraph 84, in the introductory sentence, change "Test 
Set TS-27/TSM" to read: Test Set TS-27B/TSM. 

Page 44, figure 19 (C 1), on figure 19, substitute "2W" for "4W" 
(wattage of variable resistor Rl2). 
Page 48, paragraph 86, 

36. Test Equipment Required for Troubleshooting 

(Superseded) 
The equipment listed below is required for troubleshooting. 



Test equipment 


Use 


Electron Tube Test Set TV-7/U .- 

Multimeter TS-352/U ,_- 


For testing tubes. 

For general use in checking conti- 


Test Set ZM-4/U -- 


nuity of circuits. 
Precision measuring of resistors used 




in the T&-27B/TSM. 



Page 53 .figure 20 (C 1), make the following changes on figure 20: 
Substitute "2W" for "4W" (wattage of variable resistor R12) 
Substitute "1W" for "2W" (wattage of resistor R18). 
Page 54 > paragraph 40, make the following changes: 

In table II, delete the line above the last (all information per- 
taining to Tl). 
In table III, in the third line above the chart, change "92" to 
read: 90. 



TAGO 3143B 



In table III, delete the existing tabular matter and substitute 
the following: 



Item 


Terminal 


Voltage 


XVI _. 


1 
2 







86 




3 


56 




4 







5 


1.5 




6 


-0.4 




7 


*NC 




8 


1.5 


XV2 


1 
2 


*NC 




L5 




3 


87.5 




4 


90 




5 


-4.4 




6 


*NC 




7 


1.5 




8 





Tl„ 


1 
2 


8a 5 




90 




3 


89.5 




4 


90 




5 


90 



•NO— No connection. 

Page 69, paragraph 44, in &, first sentence, change "Tube Tester 
I-177-A" to read: Electron Tube Test Set TV-7/U. 

Page 61, paragraph 45, add the following to the "caution" follow- 
ing b: On the TS-27B/TSM (16190-Phila-55), a metal guard ring 
protects the slide wire. The ring does not affect slide wire disas- 
sembly. 

Page 62, figure 26, add the following note: 

NOTE. ON TEST SET TS-27B/TSM (16190-PHILA-55) THE POSI- 
TIONS OF RESISTOR Rl AND CONNECTOR Jl ARE TRANS- 
POSED. 

Page 63, figure 27 } add the following note: 
NOTE. ON TEST SET TS-27B/TSM (16190-PHILA-55) THE POSI- 
TIONS OF RESISTOR Rl AND CONNECTOR Jl ARE TRANS- 
POSED. 

Page 65 f paragraph 48, add the following to e: Oscillator frequency 
is 20 ± 3 cps. 

Page 66 f paragraph 50, in the second sentence, change "(Si)" to 
read: (S6). 

Page 68, paragraph 52, in b, second sentence, change "solvent (SD) M 
to road: Cleaning Compound. 

[AG 413.6 (28 Oct 55) J 
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By order of the Secretary of the Army : 



Official : 



MAXWELL D, TAYLOR, 

General, United States Army, 
Chief of Staff. 



JOHN A. KLEIN, 

Major General, united States Array, 
The Adjutant General. 



Distribution: 
Active Army: 
CNGB (1) 
Tec Svc, DA (1) 
Tec Svc Bd (1) 
CONARC (5) 
CONARC Bd (Incl ea Test Sec) 

(1) 
Army AA Comd (2) 
OS Maj Comd (5) 
OS Base Comd (5) 
Log Comd (5) 
MDW (1) 
Armies (5) 
Corps (2) 
Tng Div (2) 
Ft & Cp (2) 
USMA (5) 
Gen & Br Svc Sch (5) except 

SigC Sch (25) 
Gen Depots (2) except Atlanta 

Gen Depot (None) 
SigC Sec, Gen Depots (10) 
SigC Depots (20) 
POE (2) 

OS Sup Agencies (2) 
SigC Fid Maint Shops (3) 
SigC Lab (5) 
Mil Dist (1) 

Units organized under following 
TOE's: 

6-100R, Div Arty, Inf Div (2) 

6-101R, Hq & Hq Btry, Div 
Arty, Inf Div (2) 

6-200R, Div Arty, Abn Div (2) 

6-201R, Hq & Hq Btry, Div 
Arty, Abn Div (2) 

6-300R, Div Arty, Armd Div 
(2) 



6-301R, Hq & Hq Btry, Div 

Arty, Armd Div (2) 
6-40 1R, Hq <fc Hq Btry, FA Gp 

(2) 
6-501 R, Hq & Hq Btry, Corps 

Arty or Abn Corps Arty (2) 
6-575R, FA Obsr Bn (2) 
6-577 R, FA Obsr Btry (2) 
7R, Inf Div (2) 
11-7R, Sis Co Inf Div (2) 
11-15R, Sis Bn, Corps or Abn 

Corps (2) 
11-16R, Hq & Hq Co, Sig Bn 

Corps or Abn Corps (2) 
11-25R, Sig Cons Bn (2) 
11-27R, Sig Cons Co (2) 
11-57R, Armd Sig Co (2) 
11-9511, Sig Opr Bn (2) 
11-97R, Wire Opr Co (2) 
11- 127 It, Sig Rep Co (2) 
11-128R, Sig Depot Co (2) 
11-500R (AA-AE), Sig Svc 

Org (2) 
11-537R, Sig Co Amph Spt 

Brig (2) 
11-557R, Abn Sig Co (2) 
11-587R, Sig Base Maint Co 

(2) 
11-592R, Hq & Hq Co, Sig 

Base Depot (2) 
11-597R, Sig Base Depot Co (2) 
17R, Armd Div (2) 
20-300R, Amph Spt Brig (2) 
32-500R, Comm Recon Org (2) 
57R, Abn Div (2) 



NG: State AG (6); units — same as Active Army except allowance is one 

copy to each unit. 
USAR: None. 
For explanation of abbreviations used, see SK 320-50-1. 



TAGO 8143B 



TM 11 -2057 A 
TO 16-53TS27-6 
CI 

DEPARTMENT OF THE ARMY TECHNICAL MANUAL 

DEPARTMENT OF THE AiR FORCE TECHNICAL ORDER 

TEST SET TS-27B/TSM 



rn\t i i n/\r«r A 
1 :vi ii-^uj<a 



TO 16-53TS27-G 
Changes No. 1 



nT?DiDT\ir\ T Tc r\j? t'Utti kt>\mv a xtt* 



THE AIR FORCE 
Washington 25, D. C, J07 Octo&er /954 

TM 11-2057A/TO 16-35TS27-6, 9 October 1952, is changed as 
follows: 



5. Packaging Data and Tables of Components 



c. Table of Components. 



Quantity 


Component 


Dimensions (In.) 


Weight 


Height 


Width 


Length 


/IK 1 


• 


i r\ 


V 


• 

« n 
13 


* 

« Of / 


• 




1 Capacitance-Resistance Bridge ZM- 

7A/TSM. 
1 Control panel 














• 


• • 


* 


• 


* 


« 



9. Conholi 



b. Oalvanometer, The galvanometer is used as a guide to the oper- 
ator In the setting of the slide- wire dial to balance the capacitance- 
resistance bridge of the test set. The dial of • • * bridge is 



uwouueu. 



1 1 . Preparation for Use 



e. When troubleshooting on * * • lines under test. The cord is 
terminated at one end in Plug PL-51 and at the other end in three 
cord tips. Insert the plug * * * set binding posts. 




-9 iooo'oi 6 1 ooo 'oi 6 * 



xfMnjrr 1 



, 8 ! 



i » » zz */» » — 
fjw £ w £ u* _ 
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O 

t 

a 
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* 

•a 
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co 



T3 
0) 

E 

8. 

CO 

o 

*#* 



42. Rtmovol and Replacement of Batteries 

• •••••» 
6. Replacement. 

(1) Secure the longer of the two pairs of wires to Battery BA-31 

terminals by means of the terminal nuts. Connect the 
brown wire to the plus terminal, and the red wire to the 
minus terminal. Check the wiring * * * battery clip (fig. 
22). i 

(2) Secure the shorter of the two pairs of wires to Battery BA- 

15-A terminals by means of the two terminal nuts. Con- 
nect the black wire to the plus terminal, and the brown wire 
to the minus terminal. Check the wiring • * * Lest lead 
compartment. 

• «*•*** 

50. D-C Circuits 

To check the * • * left at all othor positions of the dial. Make 
this test with the OHMS XlOO push switch (SS) depressed or with 

*Ka \f F.nnilMfi mteli cwiti.1i (R±\ jl.tm-pccn/l Title nntirn t^ct • • * 

mv ** %. A^v^a ^.-r * »»i *fc_/ fs u.->i i ijm iiv.ii \±s a j in.^/iidgbUi a his wiiviiv vvju 

their normal positions. 

51, A-C Circuit 

To test the * * * on scale A. It should deflect to the left at all 
other positions of the slide-wire dial. Remove the short * * • an 
insulating film. This latter trouble may be remedied by cleaning the 
prongs with crocus cloth. 

APPENDIX II 
IDENTIFICATION TABLES OF PARTS 

Rescinded 

(AG 413.6 (6 Oct 54)| 



By order op the Seckltaiueb op the Army and the Air 



Forge: 



Official: 

JOHN A. KLEIN, 

Major General^ United States Army y 
The Adjutant General. 



M. R. RIDGWAY, 

General \ United States Army f 
Chief of Staff. 



N. F. TWINING, 
Official: Chief of Staffs United States Air Force 9 

E. E, TORO, 

Colonel , United States Air Force, 

Air Adjutant General. 



Distribution: 

Active Army: 

Tec Svc, DA (1) 

Tec Svc Bd (1) 

AFF (5) 

AFF Bd (incl e» Test Sec) (1) 

Army AA Comd (2) 

OS Mftj Comd (5) 

OS Base Comd (5) 

Log Comd (5) 

MDW (1) 

Armies (5) 

Corps (2) 

Tng Div (2) 

Ft A Cp (2) 

USMA (5) 

Gen k Br Svc Sch (5) 

SigC Sch (25) 

Gen Depot* (2) 

SigC See, Gen Depots (10) 

SigC Depots (2G) 

POE (2) 

OS Sup Agencies (2) 

SigC Fid Maint Shops (3) 

SigC Lab (5) 

Mil Dist (1) 

Units organized under following 
T/O k E's: 
6-100A, Div Arty, rnf Div (2) 
6-101 A, Hq k Hq Btry-Arty- 

Inf Div (2) 
6-200A, Div Arty, Abo Div (2) 
6-201 A, Hq k Hq Btry, Div 
Arty, Abn Div (2) 



Units organized under following 

T/O k E's— Continued 
6-300, Div Arty, Armd Div (2) 
6-301A, Hq k Hq Brty, Div 

Arty, Armd Div (2) 
6-401,Hq&HqBrty,FAC.p(2) 
6-501A, Hq k Hq Btry, Cory 

Arty or Abn Cor Arty (2). 
6-575,FAObsrBn(2) 
6-577, FA Obsr Btry (2) 
7A, Inf Div (2) 
1 1-7, Sig Co Inf Div (2) 
11-15, Sig Bn, Corps or Abo 

Corps (2) 
11-18, Wire-Rad Relay Opr 

Co (2) 
11-25, Sig Cons Bn (2) 
H-27A,SigConsCo(2) 
1 1-57, Armd Sig Co (2) 
11-65, Sig Hv Cons Bn (2) 
11-67, Sig Hv Cons Co (2) 
11-95, Sig Bn-Opr (2) 
11-97A, Wire Opr Co, Sig 

Bn(2) 
11-127, Sig Rep Co (2) 
11-128A, Sig Depot Co (2) 
11-500A (A A thru AE) Big 

Sve Org (2) 
11-537A, Sig Co, Amph Spt 

Brig (2) 

H-557A t AbnSigCo(2) 



Unit* organised under following 
T/O k E's— Continued 
11*587 A, Sig B Maint Co (2) 
11-502 A, Hq k Hq Co, Sig B 

Depot (2) 
11-597 A, Sig B Depot Co (2> 



Unit* organized under following 
T/O k E's— Continued 
17, Armd Div (2) 
20-300A, Amph Spt RriR (2) 
32-500A (AA thru AG) (2) 
57, Abn Div (2) 



NO: None. 

VSAR: None. 

Unless otherwise noted, distribution applies to ConUS and oversells. 

For explanation of abbreviations used, sec SR 320-50-1. 



TM 11-2057A/TO 16-35TS27-6 



TEST SET 



TS-27B/TSM 




United States Government Printing Office 
Washington : 1952 



DEPARTMENTS OF THE ARMY 
AND THE AIR FORCE 

Washington 25, D. C, 9 October 1952 
TM 11-2057A/TO 16-35TS27-6 is published for the information 
and guidance of all concerned. 

[AG 413.6 (17 Sep 32) ] 

By order of the Secretaries of the Army and the Air Force: 



Official: 

WM.E. BERGIN 

Major General, USA 
The Adjutant General 



J.LAWTON COLLINS 

Chief of Staff, United States Army 



Official: 

K. E. THIEBAUD 

Colonel, USAF 

Air Adjutant General 



HOYT. S. VANDENBERG 

Chief of Staff, United States Air Force 



Distribution: 

Active Army; 

Tech Svc (1) ; Tech Svc Bd (1) ; AFF Bd (ea Svc Test 
See) (1) ; AFF (5) ; AA Cored (2) ; OS Maj Cored (5) 
except USARPAC & USARCARIB (10) ; Base Cored (5) 
Log Cored (5) ; A (20); MDW (5) ; CHQ (2) ; FT (2) 
USMA (5) ; Sch (5) except 11 (25) ; PMS & T 11 (1) 
Gen Dep (2) ; Dep 11 (20) except Sig See, Gen Dep (10) 
Tng Div (2) ; POE (10), OSD (2) ; Lab 11 (5) ; Mil Dist 
(3); 4th & 5th Ech Maint Shops 11 (3) ; Two (2) copies 
to each of the following T/O & E's: 6-10N; 6-12; 6-75 
6-77; 6-101; 6-200; 6-201; 6-301; 6-501; 7N; 11-15N 
11-25; 11-57N; 11-65; 11-67; 11-95; 11-107; 11-127A 
11-128; 11-500 CA-CD, GA-GX; 11-537; 11-587; 11-592 
11-597; 17N ; 20-300 ; 57. 

NG: Same as Active Army except one copy to each unit. 

ORC: Same as Active Army except one copy to each unit. 

For explanation of distribution formula, see SR 310-90-1. 
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Figure 1. Test Set TS-27B/TSM. 



CHAPTER I 
INTRODUCTION 



Section I. GENERAL 

1. Scope 

<L These instructions are published for the information and guidance 
of the personnel to whom the equipment is issued. They contain in- 
formation on the operation, organizational maintenance, and field 
maintenance of the equipment, as well as a discussion of the theory of 
operation. They apply only to Test Set TS-27B/TSM. 

L. Appendix I contains a list of current references, including supply 
catalogs, technical manuals, and other available publications applicable 
to the equipment. Appendix II contains an identification table of parts. 

2. Forms and Records 

The following forms will be used for reporting unsatisfactory condi- 
tions of Army equipment and in performing preventive maintenance: 

a^ DD Form 6, Report of Damaged or Improper Shipment, will be 
filled out and forwarded as prescribed in SR 745-45-15 (Army) and 
AFR 71-4 (Air Force). 

11. DA AGO Form 468, Unsatisfactory Equipment Report, will be 
filled out and forwarded to the Office of the Chief Signal Officer, as 
prescribed in SR 700-45-5. 

(L. AF Form 54, Unsatisfactory Report, will be filled out and for- 
warded to Commanding General, Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio, as prescribed in SR 700-45-5 
and AFR 65-26. 

d. Use other forms and records as authorized. 



Section II. DESCRIPTION AND DATA 



3. Purpose 



Test Set TS-27B/TSM provides a means of testing wire communication 
lines and of locating faults in such lines. It may be used for direct 
measurements of conductor and insulation resistance and for the lo- 
cation of grounds, crosses, and shorts. It also may be used for the 
measurement of capacitance and for the location of opens in wire lines. 

4. Tabulated Data 

Measurements: 

Resistance to 50 megohms. 

Capacitance 075 to 3.0 microfarads. 

Accuracy: 

Resistance measurements ohms ±2.0%. 

ohms x 100 ±5.0%. 

Capacitance measurements ±5.0%. 

Power Supply: 

External none 

Internal 1.5 v, 4.5 v, 90 v . 

Oscillator frequency 20 cps ±3 cps. 

5. Packaging Data and Tables of Components 

a. DOMESTIC. When packed for domestic shipment one Test Set 
TS-27B/TSM is placed in a moisture-vapor -proof container. Three 
of these containers are then placed in a wooden shipping container. 
A typical illustration for domestic shipment is shown in figure 2. 
The size, weight, and volume are shown in the table below. 



Number 
of Units 


Contents 


Height 
(In.) 


Width 
(In.) 


Depth 
(In.) 


Volume 
(cu. ft.) 


Unit 

Weight 

(Lb.) 


3 


Test Set 
TS-27B/ 
TSM 


16-1/2 


17-3/4 


36 


6.11 


147 



b. EXPORT. Packaging of the Test Set TS-27B/TSM for export 

shipping is the same as for domestic shipping. 

2 



COVER 



TS-27B/TSM 



SPACER 



DESSICCANT 




INNER CORRUGATED 
FIBERBOARD BOX 



MOISTURE -VAPOR- 
PROOf BARRIER 



OUTER CORRUGATED 
FIBERBOARD BOX 



WOODEN 
SHIPPING 
CONTAINER 



TM2057A-2 



Figure 2. Test Set TS-27B/TSM, Packaging Data. 



c. TABLE OF COMPONENTS. 



Quantity 


Component 


Dimensions (Inches) 


Weight 
(Lbs) 


Height 


Width 


Length 


1 


Test Set TS-27B/TSM 
Consisting of 


9 


13 


3-1/2 


23 




1 Case 


9 


13 


3-1/2 






1 Capacitance-Resistance 












Bridge 












1 Control panel 












5 Test leads 








10 oz 




2 Batteries 45-v, BA-59 












2 Batteries 45-v, BA-63 












1 Battery 4-1/2 v, BA-31 












2 Batteries 1-1/2 v, BA-30 












1 Battery l-Vi v, BA-15-A 












1 Patch cord 








4 oz 



6. Description 

L Test Set TS-27B/TSM (fig. 1) comprises a single self-contained 
unit which is supplied complete with five leads for making rapid con- 
nections to wire communication lines and a cord for use when it is 
more convenient to plug into a switchboard than to connect directly to 
the line being tested. Two spare vacuum tubes also are furnished with 
the unit. 



LThe unit is contained in a portable watertight carrying case 13-1/2 
inches long, 13 inches wide, and 9 inches high. The unit, complete 
with all accessories, weighs approximately 30 pounds. A circuit dia- 
gram is fastened to the inside of the case, below the test set. All 
wiring within the test set is color -coded or marked to aid in tracing 
circuits and in locating failures. All components are marked by the 
same circuit symbol used in the circuit diagram to facilitate replace- 
ment if necessary. Tabulated data to aid in the rapid location of line 
troubles are contained on the inside of the case lid in a chart assembly. 
The data also includes charts for converting dial scale divisions to 
microfarads. A chart of condensed instructions is pasted to the lid 
just under the chart assembly, and is also shown as fig. 30 at the end 
of this manual. 
4 



c^. Test Set TS-27B/TSM is a form of Wheatstone bridge powered by 
dc (direct current) obtained from dry-cell batteries. It is used for 
measuring conductor and insulation resistance and for locating grounds, 
crosses, and shorts. When the test set is used for measuring capaci- 
tance and to locate opens, 20-cycle ac (alternating current) is supplied 
by a vacuum-tube oscillator. Two 45 volt Batteries BA-59 or BA-63 
in series are used to energize the bridge when making d-c measure- 
ments. The vacuum tubes, which are used only for a-c measurements, 
receive plate power from the same two batteries mentioned above that 
are used for d-c measurements. Filament power is supplied either by 
a single 1-1/2-volt Battery BA-15-A or by two 1-1/2-volt flash-light 
type Batteries BA-30 connected in parallel. Grid bias is supplied by 
a 4-1/2-volt Battery BA-31. An adapter is provided for Batteries 
BA-30 so that they can be substituted readily for Battery BA-15-A. 
Two pairs of binding posts, T and R of PR-1 and T and R of PR-2, 
provide a means of connecting two pairs of wires to the test set 
simultaneously. Binding posts TEL are provided for connecting a 
telephone into the line circuits under test. A ground binding post is 
provided also. Two cam lever switches permit switching either pair 
of line test binding posts to the test circuit or to the telephone. These 
two switches are designated PR-1 TEST-TALK and PR-2 TEST -- 
TALK. Four push switches are used. Three of these switches (OHMS, 
OHMS X100, and MEGOHMS) are used in connection with d-c measure- 
ments. The fourth switch, designated OPENS, is used only for a-c 
measurements. A view of the test set with the cover raised is shown 
in figure 1. 



SAFETY NOTICE 

There is no danger of harmful shock from Test Set TS-27B/ 
TSM because the set is energized entirely by batteries, but one 
of the lines to be tested may form across with a high-tension 
power line. This may be dangerous to life as well as to the 
test set. Be careful. Handle lines suspected of carrying high 
voltage cautiously and only when hands are covered with ma- 
terial having a high insulating quality. Test the lines for in- 
dication of voltage before connecting them to the test set. Do 
this by touching the bare end of one line of a pair against the 
end of the other, and the ends of each separately to a ground. 
Note whether there is an arc or spark. Clear all binding posts 
when disassembling any part of this equipment. 



CHAPTER 2 
OPERATING INSTRUCTIONS 



Section I. SERVICE UPON RECBPT OF MATERIEL 

7. Uncrating and Unpacking 

When uncrating and unpacking the equipment, avoid thrusting tools into 
the interior of the shipping container. Be careful not to damage pack- 
aging materials and containers any more than is necessary; these 
items may be required for future repacking. Carefully stow the in- 
terior packaging materials and containers within the wooden shipping 
container. When uncrating and unpacking, proceed as follows: 

cL Unpack the equipment in a location where it will not be exposed to 
dust, dirt, or excessive moisture. 

1l Cut the metal straps with a suitable cutting tool. 

L Remove nails from the top of the shipping container (fig. 2) with 
a nail puller. 

cL Carefully cut the tape and seals of the case liner, so that the 
waterproof paper will be damaged as little as possible. 

e^Lift out the packaged equipment. 

L Carefully cut the tape, which seals the flaps of the carton, so that 
the carton will not be damaged. 

g± Cut the barriers and carefully remove the inner carton. 

ht Open the inner box and remove the cushioning material and the 
desiccant. 

L Lift out the equipment. 

ji Return all interior cushioning materials to the inner carton for 
re-use in future repacking of the equipment. 



8. Checking 

cL. Inspect the outside of the carrying case for signs of mechanical 
damage, such as dents, broken handle, or broken latches. 

11. Release the catches and remove the cover from the case. 

(L Thoroughly check the equipment against the packing list to see if 
any part is missing. 

cL Thoroughly inspect the equipment for signs of possible damage 
during shipment. 

Note. When used equipment is received, follow the same procedure 
as outlined in paragraphs 7 and 8 for new equipment. 

Section II. CONTROLS AND INSTRUMENTS 

9. Controls 

a. GENERAL. All controls used in operating Test Set TS-27B/TSM 
are located on the main panel (fig. 3) of the equipment. The controls 
are accessible after the top cover of the equipment is removed. 

b. GALVANOMETER. The galvanometers is used to indicate the 
setting of the variable resistor R22 which will balance the capacitance- 
resistance bridge of the test set. The dial of the galvanometers (10, 
fig. 3) is graduated in 30 arbitrary divisions, 15 divisions on each side 
of zero. When the galvanometers pointer is opposite the zero in the 
center of the scale, the capacitance -resist ante bridge is balanced. 

c, GALVANOMETERS CLAMP . When not in use, the galvanometers 
movement must be locked in position to prevent swinging of the needle 
and the coil. The galvanometers clamp button (2, fig. 3) locks the move- 
ment when the clamp is pushed toward the galvanometers knob. Move 
the clamp away from the knob to release the galvanometers movement. 

jL GALVANOMETER ZERO-SETTING KNOB. The galvanometers knob 
(3, fig. 3) is used to set the needle to the zero mark on the scale when 
the needle is off zero with no current flowing through the meter coil. 
The knob is locked in position by means of a setscrew (4, fig. 3) in 
the side of the knob. To zero the galvanometer, place the test set on 
a level surface, loosen the setscrew in the side of the knob, and move 
the knob to center the needle on the zero marking. Tighten the setscrew. 

e. POTENTIOMETER (R22). Variable resistor R22 is used to balance 
the resistance-capacitance bridge circuit. The setting of the slide-wire 
potentiometer R22 is adjusted by means of the large round knob (9, 
fig. 3) on the instrument panel. As the knob is moved, the SLIDE- 
WIRE DIAL located directly above the knob moves in the same direction. 

7 




2. 
3. 

4. 
5. 

6. 

7. 



10. 
11. 
12. 



Battery compartment cover. 13. 

Galvanometers clamp button. 14. 

Galvanometers zero-setting 15. 

knob. 16. 

Galvanometers knob setscrew. 17, 

Battery compartment cover 18. 

screw. 19, 
Test lead compartment. 

SELECTOR switch (S7). 20. 
SLIDE- WIRE DIAL (R22) . 

SLIDE-WIRE DIAL (R22) knob. 21. 

Galvanometers dial. 22. 

OPENS push switch (SI). 23. 
MEGOHMS push switch (S4). 



OHMS X100 push switch (S5). 
OHMS push switch (S6). 
TEL binding post (E 1). 
TEL binding post (E2). 
PR-2 binding post R (E4). 
PR-2 binding post T (E3). 
PR-2 TEST - TALK lever 

switch (S3). 
PR - 1 TEST - TALK lever 

switch (S2). 
PR-1 binding post R (E6). 
PR-1 binding post T (E5). 
Binding post G (for ground) 

(E7). 



Figure 3. Test Set TS-27B/TSM, controls and instruments. 



f. SLIDE-WIRE DIAL. The dial (8, fig. 3) located directly above the 
slide-wire knob indicates the position of the potentiometer. The dial 
has four scales A. B. C. and IX These letters are etched in the plastic 
window which protects the dial and the wire that forms the hairline. 

(1) Scale A is divided into 20 divisions marked from to 100 in 
equal steps of 5. When used with the proper conversion charts 
(fig. 4 through 12), this scale is used to measure capacitance 
and to locate open circuits in communication lines (par. 17e). 

(2) Scale B is divided into 100 equal divisions. The two ends of 
the scale are marked (L and the middle of the scale is marked 
100. On each side of the 100 marking, the scale is marked in 
steps of 10 down to 0. This scale is used to locate shorts and 
crosses and is used as described in paragraph 17b. 

(3) Scale C is divided and marked counterclockwise from to 5000. 
When used in conjunction with OHMS push switch S6, the scale 
reads directly in ohms and indicates conductor resistance up 
to approximately 5,000 ohms. The scale readings also may be 
multiplied by 100, and resistance values from about 500 to 
500,000 ohms may be measured by using the scale together with 
OHMS X100 push switch S5. On this higher scale the values 
obtained may be used to indicate low insulation resistance. 
Scale C also may be used to indicate the approximate location 
of shorts or crosses when the resistance per mile of the con- 
ductor being tested is known, and a good wire is not available. 

(4) Scale D is divided in a manner similar to scale C, except that 
the divisions are marked from to 50. This scale is used in 
conjunction with MEGOHMS push switch S4 and indicates re - 
sistance values in the range of ohms to 50 megohms. This 
scale is the one generally used for insulation resistance 
measurements. 



g. SWITCHES. Seven switches are mounted on the two panels of the 
test set. These switches are used to change connections to the external 
and internal circuits. The reference symbols, SI to S7, mentioned in 
subparagraphs (1) through (7) below refer to figure 20. 

(1) Push switch SI (11, fig. 3) is marked OPENS and is located 
near the bottom of the instrument panel. This key-type push 
switch changes connections to the galvanometers and the filament 
circuit of the vacuum tubes. The galvanometers Ml is connected 
in parallel with the slide-wire potentiometer R22 (fig. 19). 
When OPENS push switch SI is depressed, the test set is used 
to measure capacitance and to locate opens. 

(2) Lever switch S2 (20, fig. 3) is located on the control panel and 
is marked PR-1. The switch is a lever-type switch which has 
two ON and one OFF positions. When the switch lever is moved 
to the side marked TALK, connections are made between the 



line under test and a telephone set which can be connected to 
the terminal posts marked TEL. When the switch lever is 
moved to the side marked TEST, the line being tested is con- 
nected in the test circuit of the test set. Although the equipment 
is not marked off, the normal position of the lever switch is the 
off position. 

(3) Lever switch S3 (19, fig. 3) is similar in all respects to lever 
switch S2, except that it is marked PR-2 and is used to make 
connections to a possible second pair of lines to be tested or 
to the pair used for talking. 

(4) Push switch S4 (12, fig. 3) is located near the bottom of the 
instrument panel. This push switch is marked MEGOHMS 
and is used when measuring resistances having values above 
500,000 ohms. When depressed, push switch S4 connects 
1 -megohm precision resistor R19 (fig. 20) as the standard 
and applies power to the bridge. 

(5) Push switch S5 (13, fig. 3) is marked OHMS X100 and is similar 
to MEGOHM push switch S4. When depressed, push switch S5 
connects precision 10,000-ohm resistor R20 (fig. 20) as the 
resistance standard for measuring resistances having values 
between 5,000 ohms and 500,000 ohms, and applies power to 
the bridge. 

(6) Push switch s6 (14, fig. 3) is marked OHMS and is similar to 
push switch S4. When depressed, push switch S6 connects 
precision 100-ohm resistor R21 (fig. 20) as the resistance 
standard for measuring resistances having values below 5,000 
ohms, and applies power to the bridge. 

(7) SELECTOR switch S7 (7, fig. 3) is a two-wafer rotary selector 
switch that can be set into any one of four positions by turning 
the rectangular handle located near galvanometers Ml. The 
switch is marked SELECTOR, and the four positions are marked 
T-R, T-G, R-G, and GNDS. The SELECTOR switch is used to 
connect the test set in anyone of four of the five possible basic 
circuits provided by the equipment. 



10. Panel Connections 

Test Set TS-27B/TSM is provided with seven binding posts mounted 
on the control panel. The binding post in the upper right-hand corner 
of the control panel is marked G (23, fig. 3) and serves to connect an 
external ground to the test set. The two binding posts marked T and R 
of PR-1 (21 and 22, fig. 3) are used to make connections to a pair of 
lines being tested. Binding posts marked T and R PR-2 (17 and 18, 
fig. 3) are used to make connections to a second pair of lines when two 
pairs are to be tested at the same time, and, also, PR-1 is used for 
testing and PR-2 for talking. The two binding posts marked TEL (15 
and 16, fig. 3) are used to connect a handset to the test set when it is 
desired to talk over a line being tested. 

10 



Section III. OPERATION UNDER USUAL CONDITIONS 



CAUTION: To obtain correct readings, the operator should be 
thoroughly familiar with the theory of the equipment (pars. 34 and 35). 

11. Preparation for Use 

<L. Release the latches and remove the cover. 

b^Unclamp the galvanometers by sliding the clamp (2, fig. 3) forward, 
against the direction of the arrow. 

Note. The reference symbols in parentheses in the legend of figure 
3 cross references of symbols marked on figures 19 and 26. 

cl If necessary, adjust the galvanometers needle to zero by loosening 
the setscrew (4, fig. 3) and turning the galvsnometer knob (3, fig. 3). 
Then tighten the setscrew. 

cL If the equipment is to be used for trouble shooting on communica- 
tion lines in the field, use the test leads provided (fig. 1) for making 
firm connections to the lines to be tested. Clips are provided at the 
ends of these leads. These clips have sharp pins which can cut through 
the line insulation and strong springs which insure a good electrical 
contact with the line. The other ends of the leads are provided with 
probes. Place the probes in the proper binding posts and fasten them 
firmly in place. 

CAUTION: Do not use test picks or pointed test clips on Wire W-143. 
Make tests on Wire W-143 only at terminal strips, splices, or at load- 
ing coil connections. 

e^When trouble-shooting on communication lines which terminate 
at a switchboard, it may be more convenient to use the patch cord 
(fig. 1) for making connections to the lines under test. The cord is 
terminated at one end in Plug Pl-51 and at the other end in three cord 
tips. Insert the plug into the switchboard jack to make connection with 
the line to be tested. Connect the tips at the other end to the appropri- 
ate test set binding posts. 

12. Definitions of Line Trouble 

Faults on a line may be of the following kinds: 

iL. One or both of the line conductors may be broken. This fault is 
called a break or an open. The nature of the break may be such that 
the ends of the conductor are left entirely insulated or the wire may 
fall and its insulation may be impaired so that a ground, a cross, or a 
short also may occur. 

11 



tL. One or more conductors of a circuit may accidently come in con- 
tact with the ground (earth). This fault is called a ground. A very low- 
resistance ground is known as a direct ground. A high-resistance 
ground (or high -resistance cross) is known as a leak or escape. 

(L. Two conductors of a line may accidentally make contact with each 
other, and, as a result, form a new path for current flow. This fault 
is called a short circuit. 

cLOne or both conductors of a line may be in contact with one or 
more conductors of other lines. This fault is known as a cross. 



13. Types of Operation 

a. ONLY ONE FAULTY PAIR 

(1) Disconnect all equipment from the faulty pair at both ends. 

(2) Connect the faulty pair to binding posts T and R of PR-1; use 
the leads furnished with the test set. 

(3) Connect a ground to binding post G. The ground connection may 
be made to a metal rod driven into the earth or to a grounded 
pipe or cable system. 

(4) Throw lever switch PR-1 to the TEST position, and turn the 
SELECTOR switch to T-R; also release the galvanometers clamp 
button. 

(5) Maintain communication with the distant end of the section, if 
possible, with a good pair of wires. Connect the good pair to 
binding posts T and R of PR-2 on the test set. Connect a tele- 
phone to binding posts TEL and throw lever switch PR-2 to the 
TALK position, thus connecting the telephone to the good line. 

(6) Instruct the repair man at the distant end to have the faulty pair 
clear and open; then measure the insulation resistance between 
the two conductors (T-R) of the faulty pair and between each 
conductor (T-G and R-G) and ground (T-G and R-G). Detailed 
methods of performing these measurements are explained in 
paragraph 14a and b. A relatively high resistance in all three 
positions indicates that there is no insulation trouble on the pair 
under test. A low -insulation resistance reading between two 
conductors tip and ring may indicate a short circuit between the 
two conductors of the pair. Low-insulation resistance to ground 
for either conductor (T-G or R-G) indicates the possibility of 
a ground or cross on the conductor or conductors for which the 
reading is low. 
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(7) If a low reading is obtained, instruct the repair man at the 
distant end to short-circuit the pair under test. Then measure 
the loop resistance (par. 15). The resistance per mile can be 
determined from the resistance data (table I); the loop re- 
sistance is known from the measurement just completed. The 
approximate distance to the end of the line also is known. A 
simple calculation will indicate whether the loop resistance is 
nearly correct. For example, if the line is 5 miles long and the 
loop resistance per mile, according to the resistance data 
table for the type of cable under test, is 84 ohms, then the loop 
resistance should be 420 ohms. An excessively high value of 
loop resistance indicates an open. Excessively low value of 
loop resistance indicates a short. Thus by loop resistance and 
insulation resistance tests, it is possible to determine whether 
the line is open, shorted, or grounded. 

b^ MORE THAN ONE FAULTY PAIR . 

(1) Follow the procedure outlined in subparagraph a above for 
every faulty pair. 

(2) Next, connect one faulty pair to binding posts T and R of PR-1. 
Remove the ground connection from binding post G and connect 
in its place both wires from another faulty pair. 

(3) Then proceed to measure insulation resistance (par. 14a and 
b). In this case, however, first measure the insulation resis - 
tance between the wire connected to binding post T and the two 
wires connected to G. This is done by setting the SELECTOR 
switch at T-G and proceeding with instructions given in sub- 
paragraph 14a. A low reading indicates crosses between the 
wire connected to binding post T and the wire connected to 
binding post G. 

(4) Next, set the SELECTOR switch at R-G and again determine 
the insulation resistance. A low reading here indicates crosses 
between the wire connected to binding post R and the wire con- 
nected to binding post G. Crosses always should be suspected 
if the insulation resistance is abnormally low, particularly in 
the case of mult iple -con duct or wire or cable, or if trouble de- 
velops at the same time in two pairs. In such cases, test for 
crosses (par. 17 bandd ). Low-insulation resistance between 
any two conductors indicates a cross. 

14. Measuring Insulation Resistance 

a. ONLY ONE FAULTY PAIR. 

(1) Open the faulty pair at both ends of the line and disconnect all 
equipment. Connect the faulty pair to binding posts T and R of 
PR-1. Connect a good pair, if available, to binding posts T and 
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R of PR-2. This latter connection is made so that communica- 
tion may be maintained between the two test points. For this 
purpose, connect a telephone to binding posts TEL. 

(2) Throw lever switch PR-1 to the TEST position and lever switch 

PR-2 to TALK position. Set the SELECTOR switch at T-R. 
This is the position for measuring the insulation resistance 
between the two wires of the faulty pair. 

(3) Depress the push switch marked MEGOHMS. (1 megohm is 

equal to 1,000,000 ohms.) Keep the push switch depressed and 
turn the slide-wire dial knob slowly, starting with the knob 
turned as far as possible in a clockwise direction. As the knob 
is turned in a counterclockwise direction, the galvanometers 
needle will deflect to the left. Continue turning the knob until 
the needle reads zero. 

(4) Then read scale D on the calibrated dial. The correct reading 

is obtained directly in megohms at the dial point exactly be- 
neath the hairline in the transparent window. Scale D is cali- 
brated in megohms from 50 megohms (50,000,000 ohms) down 
to zero ohms. 

(5) When measuring insulation resistances below 100,000 ohms, 

depress the OHMS X100 push switch instead of the MEGOHMS 
push switch. 

(6) If a reading below 100,000 ohms is obtained, start again with 

the slide-wire dial knob turned as far as possible in a clockwise 
direction. This time, depress the OHMS X100 push switch and 
turn the knob slowly in a counterclockwise direction until the 
needle reads zero. The reading from scale C, multiplied by 
100, yields the insulation resistance in ohms. 

(7) By using the OHMS X100 push switch, it is possible to measure 

resistance accurately below 100,000 ohms down to about 100 
ohms. Very low resistance is measured by depressing the 
OHMS push switch. This push switch is not used for measuring 
high insulation resistance. If threading obtained is abnormally 
low, this indicates a short. 

(8) Next, set the SELECTOR switch at the T-G position. This po- 

sition measures the insulation resistance between the wire con- 
nected to binding post T and ground. Follow the same procedure 
given for the SELECTOR switch set at T-R (subpar. (3) through 
(7)) above. A low reading in this instance indicates a ground 
at some point on the wire connected to binding post T. 

(9) Repeat the procedure given in subparagraphs (3) through (7) 

with the SELECTOR switch turned to the R-G position. A low 
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reading in this position indicates a ground at some point on the 
wire connected to binding post R. 

b. MORE THAN ONE FAULTY PAIR. 

(1) Open each faulty pair at both ends of the line and disconnect all 
equipment. Connect one of the faulty pairs to binding posts T 
and R of PR-1. Connect both wires of another faulty pair to 
binding post G. Do not use a ground connection. If a good pair 
is available, connect the wires of this pair to binding posts T 
and R of PR-2 and connect a telephone to binding posts TEL. 
The pair connected to binding posts T and R of PR-2 will then 
be useful for communicating between the ends of the cable. 

(2) Throw lever switch PR-1 to the TEST position and lever switch 
PR-2 to the TALK position. Set the SELECTOR switch at T-G. 
This is the position for measuring the insulation resistance 
between the wire connected to binding post T of PR-1 and the 
two wires connected to binding post G. 

(3) Measure this insulation resistance by following the same general 
procedure as outlined in subparagraph a above. If a low- 
resistance reading is obtained, it indicates a cross between the 
wire connected to binding post G and the wire connected to 
binding post T. 

(4) Next set the SELECTOR switch to R-G and again measure the 
insulation resistance. If there is a cross between the wire 
connected to binding post R and the wire connected to binding 
post G, it will show up as a low-resistance reading. 

(5) Repeat the procedure given in subparagraphs (1) through (4) 
above for other faulty pairs until all have been checked for in- 
sulation resistance. 

15. Measuring loop Resistance 

SL. To measure the conductor resistance of any pair, first clear both 
ends of all equipment. 

b^Next, short-circuit the distant end by using a low-resistance strap 
or wire or by soldering one bare end to the other. Connect the pair to 
be tested to binding posts T and R of PR-1 and throw lever switch PR-1 
to the TEST position. 

L Set the SELECTOR switch at T-R. Depress the OHMS push switch. 
Keep the push switch depressed and turn the slide-wire dial knob as 
far as possible in a clockwise direction. Then turn the knob slowly in 
a counterclockwise direction until the galvanometers needle reaches the 
zero point on the scale. The resistance then may be read directly in 
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ohms on scale C. Values of resistance per mile for different types of 
wire are given in table I. If the resistance is unduly high, it indicates 
an open. If the resistance is abnormally low, check for a ground, short, 
or cross. 

cLFor measuring conductor resistances above 5,000 ohms or for 
making more accurate determination of resistance above 500 ohms, 
use the OHMS X100 push switch instead of the OHMS push switch. The 
procedure is exactly the same, except that, when the OHMS X100 push 
switch is depressed, the reading obtained on the scale C must be multi- 
plied by 100 to determine the conductor resistance in ohms. 

e_^ The methods explained in subparagraph a through d above for 
measuring conductor resistance also may be used to measure re- 
sistance of components, such as fixed resistors and potentiometers. 
To measure resistors from 500,000 ohms up, the MEGOHM push switch 
is used in conjunction with scale D. The procedure is exactly the same 
as for measuring insulation resistance, except that the resistor or 
other component to be measured is connected directly to binding posts 
T and R of PR-1 or T and R of PR-2. 

16. Measuring Capacitance 

The line capacitance is measured as follows: 

a. First, clear the line of all equipment. Connect one end, tip and 
ring of the line, to binding posts T and R of PR-1. Have the other end 
of the line open. 

th Throw lever switch PR-1 to the TEST position. Set the selector 
at T-R. Depress the OPENS push switch. Keep the push switch de- 
pressed and turn the slide-wire dial knob as far as possible in a clock- 
wise direction. 

(L. Turn the knob slowly in a counterclockwise direction until the 
galvanometer needle reaches the zero point on the scale. 

cLRead scale A. This is divided into 100 equal parts. Note the exact 
indication on the dial at which zero reading results on the galvanometer, 
then refer to the capacitance calibration curve (fig. 4) contained on the 
inside of the lid. From this curve, convert the dial reading into a 
capacitance value in microfarads. For example, if the dial reading is 
70, refer to the point at which the curve passes through 70 and read 
1.165 microfarads at the left-hand margin of the chart. The capacitance 
reading thus obtained is used to determine the location of opens. (Refer 
to the charts in the lid of the test set and to figures 4 through 12.) 

e^It is also possible to check the capacitance of capacitors ranging 
from approximately .075 microfarad to 3.0 microfarads by using the 
procedure outlined in subparagraph a through d above. In determining 
the capacitance of a capacitor, connect the capacitor directly to binding 
posts T and R of PR-1 or T and R of PR-2 and by throwing the appro- 
priate lever switch. 
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Figure 4, Test Set TS-27B/TSM, capacitance calibration curve. 
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Figure 6. Test Set TS-27B/TSM, opens location curve 
for Cable Assembly CC-358-E. 




Figure 7. Test Set TS-27B/TSM, opens location curve 
for Cable Assembly CX-1065. 
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Figure 8. Test Set TS-27B/TSM, opens location curves 
for Wire WD-l/TT. 




12 } SC-D-Z0763-B 



Figure 9. Test Set TS-27B/TSM, opens location curves 
for Wire WD-14/TT. 
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Figure 10. Test Set TS-27B/TSM, opens location curves 
for Wire W-110-B. 




Figure 11. Test Set TS-27B/TSM, opens location curve 
for Wire W-143. 



21 




Figure 12. Test Set TS-27B/TSM, opens location curve 
for Wire W-153 



17. Determining Location of Faults 

a. GROUNDS. After preliminary tests indicate that the fault on a line 
is due to a ground, determine the location of the ground and remedy 
the trouble. 

(1) First, clear the faulty line of all equipment. Connect the near 
end of the line to binding posts T and R of PR-1. Short-circuit 
the distant ends of the line. Maintain telephone communication 
with the tester at the far end by using a good pair connected to 
binding posts T and R of PR-2. The method of using the tele- 
phone for this purpose is described in paragraph 13a(5) and (6). 

(2) Connect a suitable ground to binding post G. Set the SELECTOR 
switch to GNDS position. 

(3) Depress the OHMS push switch. The circuit is now as shown 
in figure 18. 

(4) Throw lever switch PR-1 to the TEST position. Turn the 
SLIDE-WIRE DIAL knob as far as possible in a clockwise 
direction. 
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(5) Keep the OHMS push switch depressed and slowly turn the 
SLIDE-WIRE DIAL knob in a counterclockwise direction until 
the galvanometers needle reads zero. 

(6) Then read scale B. This scale is calibrated 0-100-0 and in- 
dicates the percent of the distance to the fault. 

(7) When balance is reached, the scale B gives the distance between 
the test set and the ground as a percentage of the length of the 
line under test. When the indication falls in the range 0-100 
(left -half of the scale), the ground lies in the conductor con- 
nected to binding post T; when the indication is in the 100-0 
(right-half of the scale), the ground lies in the conductor con- 
nected to binding post R. For example, if a two-conductor cable 
2,000 feet long yields a balance at 35 in the 0-100 range, the 
ground lies in the conductor connected to binding post T and is 
located .35 by 2,000 or 700 feet from binding post T. It is as- 
sumed that the resistance per foot of both conductors is the 
same and is uniform. The jumper tying the distant ends of the 
faulty line together must be a good connection, because contact 
resistance at this point may introduce an appreciable error. 



b. SHORTS AND CROSSES (GOOD WIRE AVAILABLE). 

(1) Short circuits and crosses are located as special cases of 
grounds. If a short circuit is indicated between two conductors, 
and a good conductor (of a paralleling pair) is available, use 
binding posts T and R of PR-1, with the good conductor connected 
to binding post R. Connect one side of the faulty wire to the T 
binding post and the other side of the faulty wire to binding post 
G. The second wire of the good pair is not used. 

(a.) At the far end of the faulty pair, connect a jumper between 
the ends of the wires which terminate at binding posts T and 
R of PR-1. 

(b.) Throw lever switch PR-1 to the TEST position, set the 
SELECTOR switch to the GNDS position, depress the OHMS 
push switch, and follow exactly the same procedure outlined 
in subparagraph a(5) and (6) above. The percent read on scale 
B at balance, multiplied by the length of the line, will give the 
distance from the test set to the short circuit. The good con- 
ductor of the paralleling pair must have the same resistance 
as that of each conductor of the shorted pair. 

(2) Crosses are located in the same manner as shorts. One side 
of the good wire is connected to binding post R, and one side of 
the faulty wire is connected to binding post T; the second wire 
of the faulty pair is connected to binding post G. The second 
wire of the good pair is not used. Follow the same procedure 
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as outlined in subparagraph b(l) above; multiply the length of 
the line by the percent reading at balance, to obtain the distance 
from the test set to the fault. Conductors of a pair being 
measured are assumed to have equal resistance. 

c. SHORT CIRCUITS (NO GOOD WIRE AVAILABLE). If no good con- 
ductor is available for locating shorts, an alternative approximate 
method must be used. 

(1) Connect shorted wires to binding posts T and R of PR-1. Make 
no connection to post G. Clear the two wires of all equipment, 
leaving the distant ends open. 

(2) Then follow the procedure outlined in paragraph 15 for measur- 
ing conductor resistance with the SELECTOR switch at T-R 
and the OHMS push switch depressed. Take readings in ohms 
on scale C. Values of loop resistance per mile for different 
types of wire are given in table I. Divide the ohms reading by 
the resistance per mile, thus determining the distance in miles 
to the fault. The accuracy of this determination depends on the 
resistance of the fault. The lower the resistance of the fault 
itself, the more accurate the result. Usually the location de- 
termined in this manner will appear to be beyond the actual fault. 

d. CROSSES (NO GOOD WIRE AVAILABLE). T his alternate method 
of locating crosses is only approximate. 

(1) Connect the faulty wire of the first pair to binding post R of 
PR-1. Connect the faulty wire of the second pair to post T of 
PR-1. Clear both pairs of wires of all equipment, leaving the 
distant ends open. Do not connect anything to binding post G. 

(2) Throw lever switch PR-1 to the TEST position. Set the 
SELECTOR switch at T-R and depress the OHMS push switch. 

(3) Follow the procedure outlined in paragraph 15 for measuring 
conductor resistance. Take readings in ohms on scale C. 
Divide the readings thus obtained by the loop resistance per 
mile, as obtained from table I. The result will give the approxi- 
mate distance in miles to the fault. Here again, the lower the 
resistance of the cross, the more accurate the result. The 
location as determined from this test will usually appear to be 
beyond the actual fault. 

e. OPENS. Opens generally are located by converting a dial reading 
to distance in miles to the open, by reference to a calibration curve. 
In general, the open pair is connected to binding posts T and R of PR-1. 
In order to reduce the variations of capacitance with respect to ground, 
binding post G is grounded and connected to one side of the open pair, 
and to the good side when the open is in one conductor only. The sheath 
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of the cable, if any, and the other conductors are all grounded or left 
floating according to the method used in collecting the data from which 
the chart was prepared. Separate curves are furnished in the chart 
assembly in the lid of the case for Wires W-110-B, W-143, WD-l/TT, 
and WD-14/TT, and for spiral-four Cable Assembly CC-358-E, five- 
pair rubber Cable Assembly CC-345, spiral-four Cable Assembly 
CX-1065 and open Wire W-153 with 8-inch spacing. In addition, blank 
curve sheets are provided in the chart assembly for plotting facilities 
that do not have calibration curves. The data for these curves is ob- 
tained experimentally by measuring and plotting the capacitance of 
known lengths of the facilities. The following specific instructions for 
locating opens apply to those facilities for which calibration curves 
are available: 

(1) Opens in Wire W-110-B, WD-l/TT or WD-14/TT. 

(a) When testing this type of wire for opens, connect the two sides 
of the open pair to binding posts T and R of PR-1 and throw 
lever switch PR-1 to TEST. Clear the wires under test of all 
equipment and have the distant end open, A ground is not 
necessary in this test. 

(b) Set the SELECTOR switch at T-R. This is the selector posi- 
tion used for all opens tests. Turn the SLIDE-WIRE DIAL 
knob until scale A reads zero. 

(c) Then, with the OPENS push switch depressed, slowly turn the 
slide-wire dial knob in the opposite direction, When a balance 
is obtained, as indicated by a zero reading of the galvanometer, 
read dial A in divisions. This procedure is called taking an 
opens reading. 

(d) Estimate the moisture condition of the wire under test and 
select one of the five curves shown on opens location curves 
for Wire W-110-B. Curve 1 applies when the wire is very 
dry, curve 5 when the wire is very wet, and curves 2, 3, and 
4 apply for intermediate conditions. 

(e) Translate the opens reading into distance in miles to the fault 
by means of the curve selected. 

(f) Dispatch a repair man to the location and cut the line nearest 
the fault. Take another reading on this new open and then, 
knowing the actual distance that this open is from the testing 
point, determine a better curve for the condition of the line 
by locating this point on the curve sheet. 

(g) Close the line at the point where it was cut and take a second 
reading. Knowing the proper curve, a more accurate location 
of the actual fault can be made. 
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(h) Then send the repair man to investigate conditions at this new 
location. If a paralleling good line is available, a known length 
of this line may be used to determine the appropriate curve. 
To do this, take an opens reading on this known length of line 
and locate the point on the curve sheet, thus determining the 
curve. This point may fall between two curves, in which case 
it is necessary to consider that other dial readings also will 
be at points similarly situated between the same two curves. 

(2) Opens in spiral-four Cable Assembly CC-358-E or CX-1065. 

(a) Connect the open pair to binding posts T and R of PR-1. If the 
open is in one conductor only, connect the good wire to binding 
post T. 

(b) Connect a ground to binding post G; connect binding post G to 
binding post T; also connect the remaining pair and the steel 
braid to binding post G. If the conductors of the remaining 
pair are not accessible for grounding, they may be left floating 
without excessive error. 



(c) Set lever switch PR-1 at TEST and set the selector switch 
at T-R. Depress the OPENS push switch and turn the knob of 
the slide-wire dial until the galvanometers reads zero. 

(d) Read scale A in divisions and convert the dial reading into 
distance in miles to the open by the opens location curve for 
Cable Assembly CC-35-E. Since the capacitance of this type 
of 'cable is relatively stable with moisture conditions, only 
one calibration curve is necessary. 

(3) Opens in Cable Assembly CC-345. 

(a) To locate opens in five-pair, rubber -covered cable, connect 
the open pair to binding posts T and R of PR-1 and ground 
binding post G. Strap T or R of PR-1 to binding post G. In 
the case of a single-conductor open, the conductor strapped 
to G should be the good one. 

(b) Set. lever switch PR-1 at TEST and the selector switch at T-R. 
Depress the OPENS push switch and turn the SLIDE-WIRE 
DIAL knob until the galvanometers reads zero. 

(c) Read scale A in divisions and convert this reading into distance 
in miles to the open using the opens location curve for Cable 
Assembly CC-345. 

(d) Use this same procedure (subpars. (a) through (c). above) for 
locating opens in 10-pair, rubber-covered cable, such as 
Cable Assembly CC-355-A. 
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(4) Opens in open wire lines. 

(a) To locate opens in open wire lines, connect the open pair to 
binding posts T and R of PR-1 and ground binding post G. If 
the fault consists of an open in one side only, connect the good 
side to binding post T. Connect binding post G to binding post T. 

(b) Set lever switch PR-1 at TEST and the SELECTOR switch at 
T-R. Depress the OPENS push switch, turning the knob of the 
slide-wire dial until the galvanometers reads zero. 

(c) Read scale A in divisions and convert the reading into distance 
in miles using the curve applying to the open wire line used. 
Since the capacitance per mile of an open wire line is con- 
siderably less than that of the cables, the dial reading for 
faults the same distance away will be lower. 

(d) The 8-inch spacing curve for Wire W-153 (fig. 12) provides 
a means of converting the dial reading to the number of miles 
to the open for one of the more common types of open wire 
line. The curve for W-143 open wire line provides similar 
information for this facility. Data for curves for other types 
of lines may be obtained experimentally by taking opens read- 
ings on five or six opens inserted for the purpose at various 
distances from the test set. Blank curve sheets are provided 
in the lid of the chart assembly case for plotting such curves. 

18. Stopping Procedure 

a^ Lock the galvanometers movement by means of the clamp (par. 9c). 

lh Disconnect the test leads or the patch cord from lines being tested. 

^Replace the test leads and the patch cord in the test lead compart- 
ment of the test set. 

cL Place the charts inside the holder in the lid. 

e^ Place the lid over the case, and secure the lid to the case by means 
of the four spring latches. 



Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

19. General 

The operation of Test Set TS-27B/TSM may be difficult in regions 
where extreme cold, heat, humidity and moisture, sand conditions, etc., 
prevail. In the following paragraphs instructions are given on proce- 
dures for minimizing the effect of these unusual operating conditions 
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20. Operation in Arctic Climates 

Subzero temperatures and climatic conditions associated with cold 
weather affect the efficient operation of the equipment, Instructions 
and precautions for operation under such conditions follow: 

SL. Handle the equipment carefully. 

b^Keep the equipment warm and dry. If the set is not in a heater 
inclosure, and capacitance measurements or open tests have to be 
made, be sure to allow ample time for the tubes to warm up properly. 
As can be seen on the circuit diagram (fig. 20), the filament current is 
supplied through the contacts of the OPENS push switch SI. When this 
switch is in a normal non operated position, it keeps the tubes from 
being lighted when the set is not in use. To preheat the tubes, it must 
be held operated manually. 

Ci When equipment which has been exposed to the cold is brought into 
a warm room, it will start to sweat and will continue to do so until it 
reaches room temperature. When the equipment has reached room 
temperature, dry it thoroughly. This condition also arises when equip- 
ment warms up during the day after exposure during a cold night. 

(LUse any improvised means to protect dry batteries, since they 
will fail if not protected against cold. Preheat the batteries. To pre- 
vent heat loss, place them in bags lined with kapok, spun glass fiber 
materials, animal skins, or woolen clothing. 



21. Operation in Tropical Climates 

When operated in tropical climates, particularly in swampy areas, 
moisture conditions are more acute than normal. Ventilation is usually 
very poor, and the high relative humidity causes condensation of mois- 
ture on the equipment whenever the temperature of the equipment be- 
comes lower than the ambient air. To minimize this condition, place 
lighted electric light bulbs under the equipment wherever possible. 



22. Operation in Desert Climates 

<L Conditions similar to those encountered in tropical climates often 
prevail in desert areas. Use the same measures to insure proper 
operation of the equipment. 

11. The main problem which arises with equipment operation in desert 
areas is the large amount of sand or dust which enters the moving 
parts of the equipment. Make frequent preventive maintenance checks 
and endeavor to keep the equipment covered as much as possible. See 
chapter 3 for preventive maintenance checks. 
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CHAPTER 3 
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 



Section I. PREVENTIVE MAINTENANCE SERVICES 



23. Tools and Equpment Supplied with Test Set 1S-27B^1SM 

Special tools or sets are not supplied with Test Set TS-27B/TSM. Two 
vacuum tubes, 1LN5 and 3Q5GT, are the only spares supplied with the 
test set. 



24. Definition and Importance of Preventive Maintenance 



a. DEFINITION. Preventive maintenance is work performed on 
equipment, usually when not in use, to keep it in good working condition 
so that break-downs and needless interruptions in service will be kept 
at a minimum. The object of preventive maintenance is to eliminate 
the need for trouble shooting and repair. 

b. IMPORTANCE. Since the failure or inefficient operation of even 
one component may cause the break-down of the entire equipment, the 
importance of preventive maintenance is obvious. Operators must 
maintain equipment placed in their charge in such condition that it will 
work at top efficiency at all times. 



25. Performing Preventive Maintenance 

a. GENERAL. Every 6 months, the test set should be inspected 
completely and the necessary preventive maintenance measures taken. 
Follow the procedure given in subparagraphs c through e below. 
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b. TOOLS AND MATERIALS REQUIRED FOR PREVENTIVE 

MAINTENANCE. 



Tool or material 


Signal Corps stock No. 


Cheesecloth, bleached (lint free) 


6Z1989 


Cloth, crocus 


6Z2000 


Screwdriver TL-467/U 


6R15371 


Solvent, dry-cleaning (SD) 


QM 51-S-4381-1 (Quartermaster 
stock number) 


Sandpaper #0000 


6Z7500-0000 


Brush, soft bristle 


CE 38-3706.400-130 



Note. Gasoline will not be used as a cleaning fluid for any purpose. 



c. REMOVING BRIDGE FROM CASE. 

(1) Preparing working area . Prepare a clean place to set the in. 
strument once it has been removed from the case. When placing 
the instrument chassis on the prepared surface, be sure no 
projections or pointed objects are underneath the panel. See 
that no metal filings are near to, or located above, the exposed 
wiring and internal parts of the capacitance resistance bridge. 
Filings, which can cause electrical short circuits, can fall ac- 
cidentally into the chassis as a result of vibration or an in- 
advertent arm movement by the maintenance personnel. 

(2) Removing chassis from case. Unscrew the four panel mounting 
screws. Lift out the chassis by grasping the handles, and care- 
fully place the chassis panel down on the prepared working 
surface. 



$L PREVENTIVE MAINTENANCE PROCEDURES. 

(1) Cleaning. Clean the entire chassis with a clean lint-free cloth. 
Use a small camel' s-hair brush on the parts that are not ac- 
cessible for cleaning with the cloth. Remove dirt or oil with 
solvent (SD). Clean the switch contacts with the cloth; use 
solvent (SD) if further cleaning is necessary. Thoroughly polish 
the insulation between the binding posts. Clean the contact arm 
of the resistor R22 and be careful to avoid damaging the sliders 
or resistance wire. Remove all traces of lint after cleaning. 
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(2) Tightening. Tighten the mounting screws on switches SI to S7 
inclusive. Do not use excessive force. Tighten all the set- 
screws in the knobs and variable resistor shafts. Tighten the 
capacitor mounting screws, Be careful when working near the 
rheostat resistor R22 windings; a slip of the tool may damage 
the windings beyond use. Check the binding posts for loose con- 
nections and tighten if necessary. 

(3) Inspection. After cleaning and tightening, inspect the entire 
chassis for poorly soldered joints, misalinement of parts, and 
lack of tension in the resistor R22 contact arm and the switch 
brushes. Do not alter the position of the blades on switches. 
Check for positive contact on the switch arms. Do not bend the 
arms for the purpose of making a more firm contact. 

e. REPLACING CHASSIS IN CASE. Before replacing the chassis into 
the case, perform the following: 

(1) Clean the case interior thoroughly. Remove any residue in the 
battery compartment with a damp cloth, and then rub down the 
battery compartment with a slightly oily cloth. 

(2) Set the bridge chassis into the case. Replace the four screws 
in the panel and tighten the panel. 

(3) Measure the battery voltages. If batteries are less than rated 
under load, replace them with fresh cells. 

(4) Replace the battery cells and battery compartment. 
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Section II. LUBRICATION AND WEATHERPROOFING 

27. Lubrication 

Test Set TS-27B/TSM does not require any lubrication. 

28. We a the rp roofing 

a. GENERAL. Signal Corps equipment, when operated under severe 
climatic conditions, such is prevail in tropical, arctic, and desert re- 
gions, requires special treatment and maintenance. Fungus growth, 
insects, (fust, corrosion, salt spray, excessive moisture, and extreme 
temperatures are harmful to most materials. 

b. TROPICAL MAINTENANCE. A special moistureproofing and 
fungiproofing treatment has been devised which, if properly applied, 
provides a reasonable degree of protection. This treatment is ex- 
plained in TB SIG 13 and TB SIG 72. 

c, WINTER MAINTENANCE . Special precautions necessary to pre- 
vent ^ooT^er!ormance~oF~total failure of equipment in extremely low 
temperatures are explained in TB SIG 66. 

d. DESERT MAINTENANCE. Special precautions necessary to pre- 
vent equipment failure in areas subject to extremely high temperatures, 
low humidity, and excessive sand and dust are explained in TB SIG 75. 

29. Refinishing 

When the finish on the case has been badly scarred or damaged, touch 
up the outer surface to prevent corrosion of the metal. The scarred 
surface should be cleaned down to the bare metal with #000 sandpaper; 
obtain a bright, smooth finish. The bare spots should then be touched 
up with suitable paint. 

CAUTION: Do not use steel wool. Minute particles of steel wool 
may enter the case and cause electrical shorting or grounding of the 
circuits. 



Section III. TROUBLESHOOTING AT ORGANIZATIONAL 
MAINTENANCE LEVEL 

30. General 

The trouble shooting and repair that can be performed at the organi- 
zational level (operators and repairmen) is necessarily limited in 
scope to the replacement of defective or discharged batteries, and to 
the replacement of the two vacuum tubes used in the test set. Trouble 
shooting procedures given in this section are therefore restricted to 
the determination of these deficiencies. 
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31. Checking Batteries 

Test Set TS-27B/TSM is provided with two 45-volt Batteries BA-59, 
one 4-1/2-volt Battery BA-31, and either a 1-1/2-volt Battery BA-15-A 
or two 1-1/2-volt Batteries BA-30. Remove the battery compartment 
cover (fig. 3), and remove the batteries from the battery compartment; 
do not disconnect the batteries from the test set. Use a 20,000 ohms 
per volt, voltmeter, to measure the battery voltages while the test set 
is in use. Push down the OPENS push switch, and measure the battery 
voltages. Replace the new batteries in the test set if the voltage read- 
ings are less than 1.2 volts for the BA-15A or BA-30, less than 4.0 
volts for the BA-31 or less than 40 volts for the BA-59. (See par. 42 
for the removal and replacement of batteries.) 



32. Replacement of Vacuum Tubes 

Test Set TS-27B/TSM is provided with two spare vacuum tubes, one 
for each tube used in the set. The spare tubes are mounted in spare 
sockets, which are secured to the case by means of a mounting bracket. 
Check the operation of the unit by means of the equipment performance 
checklist (par. 33). If the unit fails to operate, check the battery volt- 
ages (par. 31) and, if necessary, replace batteries. Again, check op- 
eration of the test set. If the unit fails to operate properly, inspect 
the unit as described in paragraph 25d(3). Should this inspection show 
no visible signs of damage, remove the vacuum tubes one at a time 
from their sockets in the chassis, and substitute the spare tubes from 
the spare sockets. If the equipment still is not operating properly, 
forward the unit to an authorized depot for repair. 



33. Trouble Shooting, Using Equipment Performance Checklist 

The equipment performance checklist is used to determine whether 
Test Set TS-27B/TSM is functioning properly. Items 1 through 6 are 
checked before starting, item 7 when starting, and items 8 through 
10 when stopping. The information given under the action or condition 
column represents the control setting at which the item is to be checked, 
or action that must be taken in order to check the normal indication 
given in the normal indication column. The normal indications listed 
include the visible signs the operator will perceive when he checks 
the items. If the indications are not normal, the operator should apply 
the recommended corrective measures. The corrective measures 
listed are those that the operator can make without turning the equip- 
ment in for repairs. If the equipment will not operate, or if the rec- 
ommended corrective measures do not yield the desired results, turn 
the equipment in for repair by properly authorized personnel. 
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CHAPTER 4 
THEORY 



34. General Theory 

Test Set TS-27/TSM utilizes a modification of the Wheatstone bridge 
principle. 



a. ELEMENTARY WHEATSTONE BRIDGE. T his consists of four 
arms connected in a closed circuit (fig. 13). In the elementary bridge, 
three arms, R 15 R 2 , and R 3 , are known adjustable resistors, and the 
fourth, R 4 , is the unknown resistor. A battery is connected across the 
opposite corners of the bridge, A and B. A galvanometers is connected 
across the other opposite corners, C and D. The purpose of the Wheat- 
tone bridge is to make certain electrical measurements, chiefly meas- 
urements of resistance. To accomplish this purpose, the bridge must 
be balanced. The bridge is balanced when no current flows through the 
galvanometer. In the elementary bridge, balance is attained by vary- 
ing any one or all of the three adjustable known resistors until the gal- 
vanometers reads zero. When this balanced condition is reached, the 
unknown resistance, R 4 , is equal to the product of the two adjacent re- 
sistors divided by the remaining non-adjacent resistance. Expressed 
in the form of an equation. 



Rj x Rj 

Unknown resistance (R4) = — gr — - 



Since R 15 R 2 , and R 3 are known, R 4 can be determined simply by mul- 
tiplication and division. 



b. SLIDE-WIRE WHEATSTONE BRIDGE. Test Set TS-27B/TSM uti- 
lizes a slide-wire (fig. 14) in place of the adjustable resistances, R 2 
and R 3 , of figure 13. The slide-wire is of uniform resistance through- 
out its length. In the test set, the slide-wire is potentiometer R22 (fig. 
15). A stationary contactor is pressed against this wire by a spring. 
A control knob turns a drum upon which the slide-wire is mounted. As 
the knob is turned, a point is located where the galvanometers shows 
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GALVANOMETER 



(UNKNOWN 
RESISTOR) 




BATTERY 

TM2057A-I5 



Figure 13. Elementary Wheatstone bridge circuit. 



GALVANOMETER 



(KNOWN RESISTOR) 




(UNKNOWN RESISTOR) 



TM20S7A-I4 



Figure 14. Elementary slide-wire Wheatstone bridge circuit. 
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no deflection. A calibrated dial, visible in a transparent window, ro- 
tates with the drum and the wire. The scale is read directly below a 
fine wire marker in the window of the dial. The unknown resistance, 
R 4 , may be calculated as explained above from the equation: 



R lX R 3 Rilgr R!l 3 
K4 = 



R 2 x 2 r H 



where r is the resistance per unit length of the slide-wire, and 12 and 
13 are, respectively, the lengths of the slide-wire corresponding to 
R 2 and R 3 . This makes it possible to use a fixed resistance at R 19 and 
to calibrate the slide-wire scale so that the value of unknown resistance 
may be read directly in megohms or ohms from the position of the 
pointer or marker on the wire or scale. This has been done in Test 
Set TS-27B/TSM. 



35. Circuit Analysis 

The circuit of Test Set TS-27B/TSM (fig. 20) can be subdivided into 
five basic circuits. The four positions of the SELECTOR (S7) switch 
provide four of these circuits. The fifth circuit is obtained with the 
SELECTOR switch in the T-R position and with the OPENS push switch 
depressed. 



a. SELECTOR SWITCH AT T-R. 



(1) This circuit (fig. 15) shows the connections used for measuring 
insulation and conductor resistance. The 20,000-ohm resistor, 
R18, in series with the battery, serves to limit the battery cur- 
rent, thus protecting the battery and the circuit. Varistor CR2, 
shunted around the galvanometer, protects the meter from over- 
voltage. As the voltage across the varistor rises, its resistance 
decreases rapidly, thus shunting most of the current around 
the galvanometers. As the voltage across this varistor ap- 
proaches zero, its resistance becomes very high and the shunt- 
ing effect is negligible. Nonessential elements have been left 
out of the diagram (fig. 15) to make it easier to understand. 



(2) Switch S4 is shown depressed or closed. This connects the 1- 
megohm resistor, R19, in the circuit as an arm of the bridge. 
Therefore, scale D must be read when the bridge is balanced. 
If it is desired to connect the 10,000-ohm resistor, R20, in 
place of resistor R19, press OHMS X100 push switch S5 instead 
of S4 and read scale C, multiplying the reading by 100. Sinl- 
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GALVANOMETER 




SELECTOR SWITCH S7 IN T-R POSITION 




SWITCH CONTACTS 


TOP GANG 


FROM 2 TO 4 8 FROM 8 T09 


BOTTOM GANG 


FROM 5 TO 6 



TM2057A-I5 

Figure 15. Circuit for measuring insulation and conductor resistance. 



ilarly, the 100-ohm resistor, R21, may be substituted by de- 
pressing OHMS switch S6. In this case scale C reads directly 
in ohms. This flexible arrangement permits the same basic 
bridge circuit to be used for measuring both high and low re- 
sistance. With the selector in the T-R position, no external 
ground is connected to the bridge. 

b. SELECTOR AT T-G. The second basic circuit (fig, 16) is obtained 
by setting the selector at T-G and depressing switch S6, S5, or S4. In 
this circuit, ground post G is connected as shown, making it possible 
to measure any resistance connected between binding post T and ground. 
It is assumed that an external ground is connected to the ground bind- 
ing post. 

c. SELECTOR AT R-G. The third basic circuit (fig. 17) is obtained 
with the selector at R-G and with switch S4, S5, or S6 depressed. This 
circuit is identical with the second basic circuit except that binding 
post T is replaced by binding post R, thus making it possible to meas- 
ure insulation resistance between the line connected to R and ground. 
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TM2057A-I6 



Figure 16< Circuit for measuring insulation resistance between 
line connected to post T and ground. 



d. SELECTOR AT GNDS. 

(1) The fourth basic circuit (fig, 18) is obtained with the selector 
switch at GNDS position and with OHMS key depressed. In this 
circuit, ground post G is connected to the positive terminal of 
the battery, binding post T is connected to one end of the slide- 
wire, and post R is connected to the other end of the slide-wire. 
No standard resistance arm, such as R19, R20, or R21, is used 
in this circuit. This circuit, known as the Murray loop, offers 
a convenient method of locating grounds. 

(2) A line suspected of having a ground is connected between bind- 
ing posts T and R, the ends of the line being clear and shorted. 
From the diagram it can be seen that the portion of the line be- 
tween post T and the ground form one arm of the bridge; the 
portion of the line between post R and the ground form a second 
arm of the bridge. The third and fourth arms are supplied by 
the sections of the slide-wire itself. When the bridge is bal- 
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GALVANOMETER 
R22 




SELECTOR SWITCH S7 IN R-G POSITION 




SWITCH CONTACTS 


TOP GANG 


FROM 9 TOM 


BOTTOM GAN6 


FROM5T06S FROM2T03 



TM2057A-I7 



Figure 17. Circuit for measuring insulation resistance between line 
connected to post R and ground. 



anced, the distance from the testing end to the fault is obtained 
by reading dial B in percent and multiplying this by the length 
of the line. The exact details utilized in making the Murray 
loop test are given in subparagraphs a and b above. 

(3) This circuit is also suitable for use in determining the location 
of crosses. All the above-mentioned four basic circuits use 
90-volt battery (two 45-volt Batteries BA- 59 in series) as the 
source of energy for the bridge. 

e. MEASUREMENTS WITH SELECTOR AT T-R POSITION AND 
OPENS KEY DEPRESSED. 

(1) The arrangement of the circuit under these conditions is shown 
in figure 19. From this diagram, it may be seen that the bridge 
is now basically a capacitance bridge because of the standard 
capacitor CIO. Power at 20 ±3 cps (cycles per second) is sup- 
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TM 2057A-I8 



Figure 18. Murray loop circuit. 



plied by the oscillator and amplifier to the bridge. The output 
from the bridge is converted to direct current by the copper- 
oxide varistor CR1, connected as a modulator. Resistors R13, 
R14, R15, R16, and R17 constitute a terminating and balancing 
network for the modulator. Variable resistor R14 provides the 
means for adjusting the galvanometers Ml to zero deflection 
when the slide-wire resistor R22 is set at zero and terminals 
T and R are open-circuited. The frequency of the oscillator is 
set by means of variable resistor Rl. 

(2) The bridge is made to balance, when an unknown combination 
resistance and capacitance is connected across terminals T and 
R, by virtue of the combined action of the bridge, the phase- 
shift network, and the modulator. The phase-shift network in- 
cludes circuit elements Rl 1, C8, R12, and Tl. Potentiometer 
R12 controls the phase of the voltage output from terminals 4-5 
of transformer Tl. When R12 is adjusted properly, the bridge 
will yield the correct indication of the equivalent parallel ca- 
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pacitance of any circuit connected across terminals T and R, 
regardless of the resistance component of the unknown, pro- 
vided that the power factor of the unknown does not exceed 25 
percent, or the time constant, RC, is not less than .030 seconds, 
Capacitor C9 adjusts the transformer circuit to the impressed 
frequency. 

(3) When the set is adjusted properly, and the slide-wire dial is 
rotated until the galvanometers indicates zero, the voltage 
across the terminals of the slide-wire is generally not zero. 
However, that voltage is then exactly 90° out of phase from the 
voltage that appears across terminals 4-5 of the transformer 
Tl. Under these conditions, the operation of the modulator is 
such that zero direct current is delivered to the galvanometer, 
and balance is indicated. 

(4) Plate voltage of 90 volts is impressed across vacuum tubes VI 

and V2 from the positive terminal of Battery BA-59, plug P3 
through terminal A of plug PI and terminal A of receptacle Jl, 
and through resistors R7 and RIO respectively. This plate volt- 
age is present across the two vacuum tubes at all times. How- 
ever, due to the OPENS push switch not being closed, the tubes 
are not operating because of the absence of filament voltage. 

(5) When the OPENS push switch is depressed, the filament circuit 
for the vacuum tubes is closed from the positive side of the 
BA-15-A battery through terminal C of the PI plug and termi- 
nal C of the Jl receptacle, through the outside make contact of 
the OPENS push switch, terminals 7 and 2 of V2, and terminal 
8 of VI, back to the negative side of BA-15-A from terminal 1 
of VI and terminal 8 of V2 through terminal B of receptacle Jl 
and terminal B of plug PI to the negative side of plug P2. 

(6) The closing of the filament circuit also applies to the plate 
voltage across the oscillator (VI) feedback circuit, which con- 
sists of capacitors CI, C2, C3, and C4, and resistors Rl, R2, 
R3, R4, and R5. As a result, the oscillator circuit gives rise 
to an alternating current with a frequency determined by the 
time constant of the feedback circuit. The feedback circuit 
components are selected so that the current through the plate 
circuit of tube VI will have a frequency of 20 cps. Small ad- 
justments in the oscillator frequency may be made by varying 
the setting of resistor Rl. 

(7) The output of oscillator tube VI is coupled to the control grid 

of tube V2 through capacitor C6 and resistor R8. A negative 
bias is maintained on the control grid of V2 by having the neg- 
ative terminal of the 4.5-volt Battery BA-31 connected to the 
grid through terminals G of plug PI and receptacle Jl, and 
through resistor R9. Vacuum tube V2 is connected as an am- 
plifier. 
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(a) Lever switch S2 is provided with 12 contacts, four of which 
are not used. The contacts are arranged in four groups of 
three contacts each. The center contact of each group is mov- 
able. One pair of center contacts is connected to binding post 
T of PR-1, and the other is connected to binding post R of 
PR-1. 



L. When lever switch S2 is moved to the TALK position, the 
center movable contacts will close the circuit from T and 
R of PR-1 to the pair of terminals marked TEL. If a tele- 
phone is connected to the binding post marked TEL, lever 
switch S2 in the TALK position will make it possible to talk 
over a line connected across binding posts T and R of PR-1. 

2^ When lever switch S2 is moved to the TEST position, the 
center contacts establish the circuit from binding posts T 
and R of PR-1 to the top section of SELECTOR switch S7 
through terminals D and F of plug PI and receptacle Jl, 
Connections are made through the SELECTOR switch (S7) 
as described in paragraph 35a through e^ 

(b) Lever switch S3 is similar to lever switch S2, and is connected 
to binding posts T and R of PR-2. It establishes the same cir- 
cuits to these binding posts as lever switch S2 does to the 
binding posts T and R of PR-1 (subpar. (a) above). 

(c) Push switch S4 (MEGOHMS) consists of two sets of contacts, 

Each set comprises one center movable contact and two lat- 
eral stationary contacts. 

L In the normal position, push switch S4 connects part of the 
output of amplifier V2 (fig. 20) to the variable arm of the 
slide-wire potentiometer R22. This circuit is established 
through the lower stationary contact of the upper set of con- 
tacts, the upper center contact, and through the corresponding 
contacts of push switches S5 and S6. 

2^ When push switch S4 is depressed (closed), the negative side 
of Battery BA-59 is connected through terminals B of plug 
PI and receptacle Jl, resistor R18, upper stationary contact 
and upper center contact of push switch S4 to the variable 
arm of the slide-wire potentiometer R22 through the top set 
of contacts of push switches S5 and S6. 

3^ In the normal position, push switch S4 also closes the cir- 
cuit from terminal 5 of section 1 of SELECTOR switch S7, 
terminals 7 and 10 of section 2 of S7 through calibrating 
capacitor CIO, top stationary contact of the lower set of 
contacts of push switch S4, lower center contact of push 
switch S4, and the corresponding sets of contacts of push 
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switches S5 and S6 to terminal 8 of section 1 of SELECTOR 
switch S7. 

4^ In the closed position, the lower set of contacts of push 
switch S4 establishes the same circuit as described in sub- 
paragraph (c)3 above, except that resistor R19 is substituted 
for capacitor CIO. 

(dj Push switch S5 (OHMS X100) is identical in construction to 
push switch S4 (subpar. (c)). 

L. The upper set of three contacts of push switch S5 establishes 
the same circuits as the upper set of contacts of push switch 
S4 (subpar. (c)l and 2). 

2_, In the normal position, the lower set of three contacts of push 
switch S5 establishes the same circuit as the lower set of 
contacts of push switch S4 (subpar. (c)3). 

3^ In the closed position, the bottom set of contacts connects 
resistor R20 in place of R19 in the circuit described in sub- 
paragraph (c)4 above. 

(e) Push switch S6 (OHMS) is identical in construction to push 
switch S4 (subpar. (c)). 

1. The upper set of three contacts of push switch S6 establishes 

the same circuits as the upper set of contacts of push switch 
S4 (subpar. (c)l and 2). 

2. In the normal position, the lower set of three contacts of 

push switch S6 establishes the same circuit as the lower set 
of contacts of push switch S4 (subpar. (c)3). 

3. In the closed position, the bottom set of contacts connects 

resistor R21 in place of R19 in the circuit described in sub- 
paragraph (c)4 above. 

(8) The indications of the bridge, when the OPENS push key is de- 
pressed and the SELECTOR switch is set at T-R, are read from 
scale A on the dial. These readings are then transferred to the 
appropriate curve in the lid of the carrying case and the equiva- 
lent parallel capacitance of the unknown, or the distance to the 
open fault, is determined from the curve. More specific in- 
structions may be found in paragraph 17e. 
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CHAPTER 5 



FIELD MAINTENANCE INSTRUCTIONS 



Section I. TROUBLE SHOOTING AT HELD 
MAINTENANCE LEVEL 

36. Test Equipment Required for Trouble Shooting, and Testing Power Supply 

The equipment listed below is required for trouble shooting and testing 
power supply. 



Tool or test equipment 


Stock No. 


Use 


Tube Tester 1-177 
Multimeter TS-352/U 
Test Set ZM-4B/U 


3F5700-177 
3F4325-352 
3F3936-4 


For testing tubes 

General purpose multimeter 

Internal battery 



37. Trouble Shooting Procedure 

L Unnecessary disassembly of the test set may cause additional 
trouble instead of correcting existing trouble. Before attempting to 
trouble shoot the set, make sure that faulty operation is not due to in- 
correct usage or to causes outside of the set. 

11. Check the panel controls to make sure they are positioned ac - 
cording to the instructions which cover the specific test being made. 
In many cases, failure to obtain a bridge balance is due to the wrong 
position of one or more of the panel controls. 

(L. Check connections between the bridge binding posts and the outside 
circuit. Faulty indications may be due to poor outside connections. 

cL Check the test leads and the patch cord to make sure that the wires 
are not broken or the insulation is not damaged. Replace new leads 
for those found to be damaged. 

^ Check battery voltages and connections to the batteries. Failure 
to balance the bridge may be due to weak or dead batteries, or to poor 
connections. 

Note. The operator must acquire a knowledge of abnormal outside 
conditions which result in unsatisfactory test set operation. 
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38. Trouble Shooting Chart 







Corrective 


Trouble 


Possible cause 


action 


Galvanometer fails to de- 


Batteries BA-59 discon- 


Reconnect or 


flect with SELECTOR 


nected or run down. 


replace. 


switch S7 at T-R, T-G, 






R-G position, and with 


Loose connection in bat- 


Make repairs. 


OHMS push switch de- 


tery circuit. 




pressed. 








OHMS push switch not 


Clean or re- 




making contact. 


adjust. 




Defective galvanometer. 


Replace. 




Shorted varistor CR2. 


Replace. 


Galvanometer fails to de- 


Battery BA-15-A discon- 


Reconnect or 


flect with SELECTOR 


nected or run down. 


replace. 


switch S7 at T-R and 






with OPENS push 


Batteries BA-59 discon- 


Reconnect or 


switch depressed. 


nected or run down. 


replace. 




Tube VI or V2 defective. 


Replace. 




OPENS switch SI not 


Clean and re- 




making contact. 


adjust. 




Defective gal vano meter . 


Replace, 




Shorted varistor CR1 or 


Replace. 




CR2. 




No plate voltage on tube 


Resistor R7 open. 


ChecH wiring, 


VI. 




if hot open 

replace 

resistor. 


No plate voltage on tube 


Resistor RIO open. 


Check wiring, 


V2. 




if not open 

replace 

resistor. 


No screen voltage on tube 


Resistor R6 open. 


Check wiring, 


VI. 




if not open 

replace 

resistor. 
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38. Trouble Shooting Chart (contd) 



Trouble 


Possible cause 


Corrective 
action 


No screen voltage on tube 
V2. 


Plus side of the BA-59 
battery may be open. 


Check wiring, 
if not open 
check bat- 
tery. 


Conductor resistance 
readings not stable. 


Defective CR2 varistoror 
dirty switch contacts. 

BA-59 batteries failing* 

Poor contact on R22 
slide-wire. 


Replace var- 
istor. 
Clean 
switch 
contacts. 

Replace if 
needed. 

Clean and ad- 
just. 


Capacitance reading not 
stable. 


Defective varistorCRl or 
CR2. 

Defective oscillator tube 
VI. 

Defective amplifier tube 
V2. 

OPENS switch SI contacts 
not making. 

Batteries BA-59 weak. 

Battery BA-15-A weak. 

Slide-wire R22 not mak- 
ing contact. 


Replace. 

Replace. 

Replace, 

Clean and ad- 
just. 

Replace. 

Replace. 

Clean and ad- 
just. 


inaccurate resistance 
measurements. 


R19, R20, R21. 

Deterioration of slide- 
wire R22. 

Loose connections or cor- 
roded contacts. 


Tfteif on/1 v>a__ 

place if 
necessary. 

Test and re- 
place if 
necessary. 

Inspect, clean 
and adjust. 
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Corrective 


Trouble 


Possible cause 


action 


Inaccurate capacitance 


Defective CIO capacitor. 


Test and re- 


measurements. 




place. 




Open VI oscillator tube 


Check oscil- 




circuit. 


lator tubte 
VI and 
wiring of 
oscillator 
circuit. 




Setting on resistor R14 


Measure and 




off. 


reset R14 
resistor. 




Loose connections or cor- 


Check and 




roded contacts . 


clean or 
resolder 
all con- 
tacts and 
connec- 
tions . 



39. Continuity Tests 

Check the five test leads and the cord at weekly intervals for opens or 
poor connections. Use a Multimeter TS-352/U. 

a^The Multimeter TS-352/U has an indicating meter mounted in the 
center of the panel near the top. Set the FUNCTION SWITCH on OHMS 
and insert CORD CX-939/U in the two jacks marked OHMS and set the 
RATIO SWITCH (bottom right-hand corner) on RX-1, then set the needle 
on zero by turning the OHMS ZERO ADJ. switch. This should be re- 
peated each time the ratio is changed, in order to insure correct read- 
ings. Cord CX-939/U is supplied with the multimeter. 

b^ With the switches in the same position as in subparagraph a above, 
remove Cord CX-939/U from the OHMS jacks and replace it with one 
of the cords to be tested for continuity. The meter should indicate a 
short circuit. If the needle fails to swing across the scale, an, open is 
indicated. While testing the lead, move it about, keeping the pins firmly 
in the jacks. If the needle jumps or flickers, it indicates a poor con- 
nection. Such faults are likely to occur at the point where the cord 
tinsel enters the tip. The cords supplied with Test Set TS-27B/TSM 
have a pin tip on one end and a clip on the other end, making it neces - 
sary to use two cords clipped together, when performing the above test. 



51 



(L. If an open is suspected in the test set, make a point-to-point con- 
tinuity test of the wiring, as outlined above, but use the cords furnished 
with Multimeter TS-352/U. Be sure Test Set TS-27B/TSM batteries 
are disconnected and that no resistors, capacitors, or open switches 
are in series with the wiring being checked for the open. Refer to fig- 
ures 20 and 21. 



40. Resistance and Voltage Tests 

The various resistors may be checked while the chassis is removed 
from the case. This should be done every six months or whenever 
some fault in the operation of the set indicates the need for such a test. 

a^ Use the multimeter with the FUNCTION switch set for OHMS and 
the other switch set for whatever ratio is needed for the particular 
circuit component being measured. These resistance values for each 
component may be obtained from the schematic diagram, figure 20, or 
the wiring diagram, figure 21. Table II, furnishes a terminal-to- 
terminal measurement of the oscillator circuit. Figure 28 explains 
the resistor color and letter code. Carefully follow the directions 
supplied with the multimeter. Be sure that nothing except the test 
prods, or clips, is in contact with resistor terminals while testing 
them. Such contacts may cause the multimeter to give a false read- 
ing, especially when high resistances are tested. Be sure that all 
batteries in the test set are disconnected. 

b^ Standard resistors R21 and R20 are precision units accurate to 
100 and 10,000 ohms, respectively, within ±.1 percent. Resistor R19 
is one megohm ±1.0 percent, These three standards cannot be checked 
accurately by means of ordinary ohmmeters. To check these stand- 
ards, use Test Set ZM-4B/U or another Test Set TS-27B/TSM, known 
to be in good condition. Indications for the 100- and 10,000-ohm units 
should be within ±2 percent; for the megohm unit, within ±5 percent. 
Failure to meet these accuracies means that either the standards in 
the bridge or its slide-wire is at fault, or the contact resistance at the 
switch and keys may be excessive. Locate the actual fault by the proc- 
ess of elimination. 

c^ Voltage tests are made with the batteries connected and with the 
appropriate switches closed. To check plate, screen, and filament 
voltages, turn SELECTOR switch S7 to T-R position and keep OPENS 
push key SI depressed. Take voltage readings with a multimeter hav- 
ing its FUNCTION switch turned to the VOLTS position. Be sure to 
use a voltmeter range high enough to permit the meter to measure up 
to 90 volts when checking plate, screen, or the 45-volt battery voltages. 
Use the lowest range when checking filament voltages. Check readings 
with those given in table III only when a VTVM (vacuum tube voltmeter) 
is used. Readings materially below normal indicate loose contacts, 
resistor deterioration or the need for battery replacements. Lack of 
voltage indicates an open or a dead battery. 
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(L When testing the plate voltage of tube V2, difficulty may be ex- 
perienced in taking a reading because of the vibration caused by the 
20-cycle alternating current present in this circuit. Observe the aver- 
age deflection. 



TABLE II 



RESISTANCE READINGS 



Conditions: Remove VI and V2. 



Disconnect plug PI from socket Jl. 



Measure 


Resistance 
(ohms) 


From 


T o 


Item 


Terminal 


Item 


Terminal 


XVI 
XVI 
XVI 
XVI 
XVI 
X V 1 
X V 2 
X V 2 
X V 2 
X V 2 
T 1 
T 1 
T 1 


1 
1 
1 
1 
2 
2 
2 
2 
3 
4 
1 
1 
4 


XVI 
XVI 
XVI 
XVI 
XVI 
X V 2 
X V 2 
X V 2 
X V 2 
X V 2 
T 1 
T 1 
T 1 


2 
3 
4 
6 
3 
3 
5 
7 
4 
8 
3 
4 
5 


infinity 

infinity 

infinity 

1.3 meg 

5.6 meg 

5 13,000 

infinity 



3,000 

infinity 

1,500 

infinity 

3 
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TABLE III 



VOLTAGE READINGS 



Conditions: A ll voltages are dc. 



All voltages are measured with respect to negative side 
of B battery (terminal - on P2). 

Voltages are measured with VTVM. 

Voltages between - of P2 and + on P3 to be 92 volts with 
SI depressed. 

Close SI for all measurements. 



Item 


Terminal 


Voltage 


X V I 


1 







2 


8 6 




3 


5 6 




4 







5 







6 


-0.4 




7 







8 


1 . 5 


X V 2 


1 







2 


1 . 5 




3 


8 9.5 




4 


9 2 




5 


-4.4 




6 







7 


1 . 5 




8 





T 1 


1 


9 0.5 




2 


9 2 




3 


9 1.5 




4 


9 2 




5 


9 2 
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Section II. REPAIR 



CAUTION: Be sure to final test the test set after every disassembly 
or repair (pars. 49, 50, and 51) to insure that its accuracy has not been 
impaired by adjustment or replacements. 

41. Removal of Chassis from Case 

L Loosen the four thumbscrews in the corners of the instrument 
panel, and lift the bridge from the case by means of the two handles 
on the panel. Sufficient slack is provided in the cable to allow the 
chassis to rest on the top edges of the case. 

L. To separate the chassis from the case, disconnect PI from recep- 
tacle Jl on the chassis. To do this, first unscrew the ring at the base 
of the plug, then pull the plug away from the receptacle. 

42. Removal and Replacement of Batteries 

a. REMOVAL. 

(1) Loosen the thumbscrew (fig. 22), and remove the battery com- 
partment cover from the case. 

(2) Lift Batteries BA-59 from the battery compartment, and remove 
plugs P2 and P3 from the batteries. 

(3) Lift Battery BA-15-A from the battery compartment, loosen 
battery terminal nuts, and remove wires from battery. 

(4) Lift Battery BA-31 from the battery compartment, loosen bat- 
tery terminal nuts, and remove wires from the battery. 

b. REPLACEMENT . 

(1) Secure wires to Battery BA-31 terminals by means of the ter- 
minal nuts. Connect blackwire to the plus terminal, and brown 
wire to the minus terminal. Check the wiring with the wiring 
diagram shown in figure 21. Insert the battery in an upright 
position into the lower left-hand corner of the battery compart- 
ment under the battery clip (fig. 22). 

(2) Secure wires to Battery BA-15-A terminals by means of the 
two terminal nuts. Connect the brown wire to the plus terminal, 
and the red wire to the minus terminal. Check the wiring with 
the wiring diagram shown in figure 21. Insert the battery flat 
against the bottom of the battery compartment between the two 
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COMMftTitENT POR 







Figure 22. Test Set TS-27B/TSM, case components. 



battery flanges so that the battery terminals face toward the 
test lead compartment. 

(3) Insert plug P2 in Battery BA-59 terminals. Place the battery 

inside the battery compartment flat on top of Battery BA-15-A. 
Insert plug P3 in the second Battery BA-59, and place the bat- 
tery inside the battery compartment flat on top of the first Bat- 
tery BA-59. 

Note. When 45-volt batteries are used, which are slightly wider 

than the standard Battery BA-59, remove the battery spacer (fig. 22) 
from the side of the battery compartment. 

(4) Replace the battery compartment cover by fitting the end oppo- 

site the thumscrew to the flange of the test set case. Secure 
the battery cover to the case by means of the thumbscrew. 

42. Control Panel 

a. REMOVAL. 

(1) Remove chassis (par. 41). 



57 




CONTROL PANEL 



TM2057A-2! 



Figure 23. Test Set TS-27B/TSM, bottom view ot control panel. 



(2) Remove two flathead screws from upper and lower end of con- 
trol panel, and lift panel (fig. 23) from case. 

b. REPLACEMENT. 

(1) Place the control panel on the case so that top of the panel bind- 
ing post G is closest to the battery compartment. 

(2) Secure the panel to the case by means of two flathead screws. 

(3) Replace chassis (par. 41). 

CAUTION With the chassis and the control panel removed from 
the case, the electrical components of the test set are sufficiently ac- 
cessible to perform all necessary tests in order to determine and lo- 
cate faulty components. Further disassembly of the unit is not rec- 
ommended, unless such disassembly is made necessary by the need to 
replace defective items. For procedures to be followed during such 
replacement refer to the instructions given in paragraph 45. Refer to 
paragraphs 37 through 40 for component tests. 

44. Replacement of Tubes 

Spare tubes for the test set are provided in the bottom of the compart- 
ment underneath the control panel (fig. 20). To gain access to the tubes, 
remove the set from the case (par. 41). 
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a. One tube VI (1LN5) and one tube V2 (3Q5GT) are required for the 
operation of the test set. The former tube has a special locking ar- 
rangement for holding it securely in the socket and assuring good con- 
tact. This tube is known as a loctal-type tube. It should not be removed 
with a direct upward pull as in the case of tube V2 (3Q5GT). Remove 
tube VI (1LN5) by applying a gentle off-side pressure. This releases 
the socket lock and the tube is then readily removed. Be careful not 
to apply pressure in a side-wise direction after the lock has been re- 
leased; this may cause the tube prongs to bend. If a loctal tube lifter 
is available use this, prying the tube carefully from the socket and 
guiding it at the same time with the free hand. 

b. After removal of the tubes, test them with Tube Tester I-177-A, 
or equivalent. It will be necessary to use a loctal adapter to test tube 
1LN5 on some tube checkers. If the needle swings to the green section 
of the scale, the tube is good. If it fails to reach the green section, 
the tube should be replaced. Check the tubes for shorted elements and 
leakage. Return the good tubes to their original sockets. Since one 
tube is an octal type and the other is a loctal, it is impossible to inter- 
change them accidentally. Replace defective tubes with the tubes from 
the spare compartment, and order replacement as soon as possible. 

45. Replacement of Components 

a. GENERAL. 

(1) Faulty components may be removed from the test set and re- 
placed with new ones without undue difficulty. Special tools are 
not needed. Whenever a part is to be replaced, first remove 
the set from the case and disconnect plug PI from receptacle 
Jl (par. 41). Recommended methods for replacing new parts 
are given below. 

(2) When reassembling components, make connections to each part 
as that part is being reassembled, and check all connections 
with the wiring diagram of figure 21. Make sure that color 
coding of each wire is the same as that shown in figure 21. 
Complete all soldering as described in TB SIG 222. Remove 
loose solder to prevent short circuits. Make sure bare wires 
or terminals do not touch chassis or other structural parts. 
Calibrate the test set as instructed in paragraphs 46 through 48. 

b. SLIDE-WIRE POTENTIOMETER R22. Release the instrument 
panel by taking out the flathead screws in each of the four corners. 
Turn the panel over (fig. 24) and rest it carefully on a suitable support. 
Loosen the small hexagonal nut (fig. 25) on the end of the shaft nearest 
the drum. Remove the dial drum carefully so as not to damage the 
contact arm which bears on the slide-wire. A certain amount of pres- 
sure may be necessary to do this. Remove the pin from the knob shaft 
and then lift out the knob. Solder the leads to the new slide-wire po- 
tentiometer R22; check connections with the wiring diagram of figure 21. 
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Figure 24. Test Set TS-27B/TSM, bottom view of instrument panel. 
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Figure 25. Test Set TS-27B/TSM, exploded view of 
slide-wire potentiometer (R22) knob and mounting bracket. 
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CAUTION: Handle the slide-wire potentiometer carefully to avoid 
damaging the winding. Do not touch the winding with bare hands or 
fingers, since this may throw the potentiometer out of calibration. 
Slight nicks in the wire may also cause faulty indications, and are 
therefore to be avoided. Reassemble the new slide-wire potentiometer 
to the instrument panel by reversing the removal procedures given 
above. Make certain the leads from the slide-wire are wrapped around 
the shaft properly (fig. 24) to allow for the slack needed by the turning 
of the drum. 



c. SELECTOR SWITCH S7. Remove the knob after loosening the set- 
screw, then loosen and remove the hexagonal nut which holds the se- 
lector switch shaft bushing to the instrument panel. Tag all leads and 
unsolder from the selector switch terminals, Solder leads to new se- 
lector switch, and check connections with the wiring diagram of figure 
21. Mount the new selector switch on the instrument panel by revers- 
ing removal procedures given above. 

d. GALVANOMETER Ml. R emove the two fillister-head screws 
from the galvanometer system (front of panel) and lift out the galva- 
nometer. These screws make the circuit connections to the meter so 
that on their removal the meter is out of the circuit and free for re- 
moval. Place new meter in position on panel and secure with two 
fillister -head screws. Check the continuity of the galvanometer con- 
nections. 

e. PUSH SWITCHES SI. S4. S5. AND S6. Tag and disconnect wires 
from push switch terminals. Remove the flathead mounting screw 
from top of panel, and separate the defective push switch from the 
panel. Insert the new push switch through the hole in the panel, and 
secure with a flathead screw. Make connections to the push switch 
terminals, and check with the wiring diagram of figure 21. 

f. LEVER SWITCHES S2 AND S3. Remove the control panel, and 
turn it face down on a suitable working surface (fig. 23). Disconnect 
the lead's from the terminals. Remove four mounting screws from the 
defective lever switch, and remove the lever switch from the control 
panel. Mount the new lever switch in place by reversing the removal 
procedures. 

g. BINDING POSTS. Remove control panel, and turn it face down on 
a suitable working surface (fig. 23). Disconnect wire from defective 
binding post. Remove mounting nut from under side of panel, and re- 
move the binding post from the panel. Mount new binding post in place 
by reversing removal procedures. 

h. TRANSFORMER Tl. Remove the chassis from the case (par. 41), 
and remove the instrument panel from the chassis (subpar. b above). 
Disconnect the lead from the transformer terminals, on the bottom of 
the chassis (fig. 26). Loosen the four mounting nuts on the bottom of 
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the chassis, and remove the four mounting screws from the top of the 
chassis (fig. 27). Install the new transformer by reversing the removal 
procedures. 

i. CAPACITOR C7. Remove the chassis from the case (par. 41). Re- 
move the instrument panel from the chassis (subpar. b above). Dis- 
connect the leads from the capacitor terminals on the bottom of the 
chassis (fig. 26). Loosen and remove the two mounting nuts on the bot - 
torn of the chassis, lift the mounting brackets from the top of the chas- 
sis, and remove the capacitor. Install the new capacitor by reversing 
the removal procedures. 

j. OTHER PARTS. Parts, such as resistors, varistors, capacitors, 
receptacles, etc., are readily replaced and require no special instruc- 
tions. In some instances, for example in the case of variable resistors, 
one-hole mounting is used and it is necessary merely to loosen the 
hexagonal nut to remove the component. In other cases the part may 
be held in place by mounting screws and nuts. An examination of the 
part to be replaced will show the method to be followed in making the 
change. Figures 26 and 27 show the bottom and top of the chassis re- 
spectively. After installing new parts, check the circuit with the wir- 
ing diagram of figure 21. 
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Figure 27. Test Set TS-27B/TSM, top view of chassis. 
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Section III. CAUBRATION 



46. Preliminary Procedure 

<L. Release the four screws at the corners of the panel, and lift out 
the panel and chassis assembly of the set, Rest the chassis on a pair 
of supports so that a small screw driver may be used to reach the slots 
in the variable resistors mounted on the chassis. This usually requires 
that the lid be completely removed from the rear hinges and the case 
set on its side, with the battery compartment uppermost. 

1l Check the tubes and the batteries and change any equipment that 
does not measure up to the required standard. 

cl Make certain that the galvanometer indicates zero when none of 
the push switches is depressed. If this is not the case, adjust the gal- 
vanometer to zero by releasing the clamping screw on the knob, turning 
it until zero is indicated, and then tightening the screw again. Be care- 
ful not to tighten the clamping screw too much or the knob may crack. 

47. D-c Calibration 

JL. Connect a resistor, known to be accurate, to terminals T and R of 
PR-1 of the set, throw lever switch PR-1 to TEST, set the selector 
switch at T-R, and depress the OHMS push switch S6 or OHM X100 
push switch S5. Release the galvanometer movement and turn the dial 
slowly until the galvanometer indicates zero. If the resistance indicated 
on scale C checks the value of the known resistor under test, the con- 
tactor on the slide-wire need not be disturbed. 

b^ If the reading on scale C differs by more than two percent from 
the known value of the resistor under test, release the screw which 
clamps the slide-wire contactor to the hairline bracket (fig. 24), and 
carefully shift the position of the contactor until the galvanometer in- 
dicates zero when the proper push switch (OHMS or OHM X100) is de- 
pressed. Then tighten the clamping screw, being very careful not to 
change the position of the contractor.. Depress the proper push switch 
again and check the clamped position of the contactor. Disconnect the 
known resistor from binding posts T-R of PR-1. 

48. A-c Calibration 

a^ With nothing connected to the T and R binding posts of the set and 
both PR lever switches in the upright or normal position, set the SE- 
LECTOR switch S7 to T-R and depress the OPENS push switch SI. The 
galvanometer should deflect. Carefully turn the slide-wire knob in a 
clockwise direction, as far as it will go. It should come to a stop at a 
point where the hairline will indicate zero on scale A. 
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11. With the galvanometer zero properly adjusted, and the slide-wire 
set with the zero on scale A at the hairline, depress the OPENS push 
switch SI. The galvanometer should read exactly zero. If it does not, 
release the locking device on variable resistor R14, and reset that re- 
sistor until the galvanometer does indicate zero. This should be done 
very carefully, because any error in this setting will be carried into 
all a-c measurements. Tighten the locking device on R14 and repeat 
the test to check the final setting. With the resistor R14 shaft locked 
and the slide-wire R22 set as described above, the galvanometer should 
read exactly zero. 

c^ Connect a good paper or mica capacitor, of a value equal to one 
listed in table IV, to binding posts T and R of PR-1 and turn lever switch 
PR-1 to TEST. With the SELECTOR switch S7 set at T-R, depress the 
OPENS push switch SI and turn the slide-wire R22 knob until the gal- 
vanometer indicates zero, Do not disturb this setting of the slide-wire 
R22. Next, connect the corresponding resistor listed in table V to bind- 
ing posts T and R of PR-2, and throw lever switch PR-2 to TEST. This 
parallels the capacitor and the resistor, Depress the OPENS push 
switch SI once more. The galvanometer should read zero. If it does 
not, release the locking device on variable resistor R 12 and vary that 
resistor until the galvanometer does read zero. When this is done, 
lock the resistor R12 shaft and repeat the test to make certain that the 
locking process has not shifted the setting of R12. The set is now com- 
pletely calibrated. 

d. Occasionally, it may be found that the limit of adjustment of R12 
is-reached before the galvanometer returns to zero, when the resistor 
is shunted across the capacitor as described in subparagraph c above. 
When this is the case, release variable resistor Rl and turn its shaft 
counterclockwise (thereby increasing the frequency of the oscillator) 
until the galvanometer needle indicates zero, then lock the resistor Rl 
shaft and repeat the test, as in subparagraph c above, to make sure that 
both Rl and R12 are set properly. 

e_^ Variable resistor Rl controls the frequency of the oscillator. This 
frequency is affected considerably by the selection of the oscillator 
tube, VI. When that tube is such that the frequency of the set is low- 
ered too much, R12 cannot shift sufficiently the phase of the voltage 
output of transformer Tl, and the set cannot be adjusted. Under such 
conditions, the frequency of the oscillator must be reset by varying Rl; 
a higher resistance in this variable resistor yields a lower frequency, 
and vice versa. 



TABLE IV 
PARALLEL R-C COMBINATIONS FOR CALIBRATING TS-27B/TSM 



Resistance (ohms) 


Capacitance (uf) 


15,000 

30,000 

60,000 

300,000 


2 
1 

.5 
.1 
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Lit may be noticed that the products of corresponding values of R 
and C listed in table IV, all equal 30,000, when C is expressed in mi- 
crofarads. These parallel combinations all yield a power-factor of ap- 
proximately 25 percent. If the capacitor which is available is not one 
listed in table IV, the corresponding resistor may be calculated by di- 
viding 30,000 by the capacitance expressed in microfarads. For ex- 
ample, if the capacitor available is a 1.5-uf unit, the proper shunting 
resistor is 

30000= 20,000 ohms. 

1.0 

The capacitors used for calibrating the TS-27B/TSM should be good 
quality paper or mica units. Electrolytic capacitors should never be 
used, because such capacitors have leakages which are too large to be 
neglected. Even capacitors of good quality but of unknown capacitance 
may be used to calibrate TS-27B/TSM. Such a capacitor is connected 
to the input of the set, as described in subparagraph c above. When the 
set is balanced, the reading on scale A is transferred to the capacitance 
calibration curve, on the chart, in the lid of the set. From this curve, 
the value of the capacitance may be determined. The corresponding 
value of the necessary shunting resistance is calculated by dividing 
30,000 by the capacitance in microfarads. Remeasure the value of the 
unshunted, unknown, capacitor, used for calibration, after the set is 
calibrated. The values indicated before and after the adjustments re- 
quired for calibration is made, should check very closely. If they do 
not, repeat successive calibrations and measurements until the indi- 
cated values of the unknown capacitor are always the same. 

Section IV. FINAL TESTING 

49. Galvanometer 

As soon as the galvanometer is undamped make sure that the needle 
swings freely. If it fails to do this, the instrument probably has been 
damaged, and it will be necessary to replace it. 

50. D-c Circuits 

To check the operation of the d-c circuits in the test set, short-circuit 
binding posts T and R of PR-1, throw lever switch PR-1 (S2) to the 
TEST position, and set the selector switch S7 to the T-R position. De- 
press the OHMS push switch (SI). The galvanometers needle should read 
zero when the slide-wire dial is set at the zero point on scale D. It 
should deflect to the right at all other positions of the dial. Remove 
the short circuit and depress the OHMS push switch (S6). The galva- 
nometer needle should read zero when the slide-wire dial is set at zero 
on the scale A and should deflect to the left at all other positions of the 
dial. This test should also be possible with the OHMS X100 push switch 
(S5) or the MEGOHMS push switch (S4) depressed. This entire test 
should be repeated with lever switch PR-2 (S3) thrown to the TEST po - 
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sition, using binding posts T and R of PR-2 instead of posts T and R of 
PR-1. If the galvanometers fails to deflect, this may be due to the fact 
that the 45 volt batteries are disconnected or run down or because of 
a loose connection in the battery circuit. Make sure that the battery 
plugs P2 and P3 are inserted in the batteries properly. Replace the 
batteries if necessary. Restore all switches to their normal positions. 

51- A-c Circuit 

To test the operation of the a-c circuit, short-circuit binding posts T 
and R of PR-1 (S2), throw lever switch PR-1 (S2) to the TEST position, 
and set the SELECTOR switch (S7) to T-R. Depress the OPENS push 
switch (SI). The galvanometers should read zero when the dial is set 
at 100 on scale A. It should deflect to the right at all other positions 
of the slide-wire dial. Remove the short circuit and restore PR-1 (S2) 
to its normal position. When the slide-wire dial is set at zero on the 
OPENS scale, the galvanometers needle should read zero when the 
OPENS push switch (SI) is depressed, and should deflect to the left at 
all other times. If the galvanometers fails to deflect, check Battery 
BA-15-A and Batteries BA-59. Check both tubes and take plate and 
screen voltage readings to determine if trouble has developed in any 
portion of the oscillator circuit. Voltage readings should check with 
those shown in table III when taken with a VTVM. When checking 
tubes, note whether the prongs are bent or coated with an insulating 
film. This latter trouble may be remedied by cleaning the prongs with 
fine sandpaper or crocus cloth. 
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CHAPTER 6 

SHIPMENT AND LIMITED STORAGE AND 
DEMOLTION TO PREVENT ENEMY USE 



Section I. SHIPMENT AND UMI1ED STORAGE 

52. Removing Test Set TS-27E/TSM from Service 

a. Remove batteries from battery compartment. 

b. Clean corrosion from wire ends and dirt accumulation from the 
battery compartment. Use a clean cloth moistened with solvent (SD). 

c. Fold the test leads and the patch cord, and place them in the test 
lead compartment. Fill up the compartment with paper or other ma- 
terial which will prevent excessive movement of the leads during tran- 
sit. 

d. Make sure that the galvanometer movement is clamped by moving 
the CLAMP button away from the galvanometer scale. 

53. Packing the Test Set for Storage 

Repack the test set in the original package if the packaging is available 
(fig. 2). If the original packaging is not available, pack the unit care- 
fully in a wooden box of appropriate size with corrugated paper cush- 
ioning at least 1 inch thick on all sides of the test set case. Nail a 
wooden box cover securely in place over the open top of the box. 

54. Packing for Shipment 

If the test set is to be transported or shipped, it must be repacked. 
Repack it as closely as possible in accordance with the packaging dia- 
gram in figure 2. 
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Section II. DEMOUTION TO PREVENT ENEMY USE 



55. Methods of Demolition 

a. SMASH, use sledges, axes, handaxes, pickaxes, hammers, crow- 
bars, heavy tools. 

b. CUT. Use axes, handaxes, machetes. 

c. BURN. Use gasoline, kerosene, oil, flame throwers, incendiary 
grenades. 

d. EXPLODE. Use firearms, grenades, TNT. 

e. DISPOSE. Bury in slit trenches, fox holes, other holes. Throw 
into streams. Scatter. 

Note. Use anything immediately available for destruction of this 
equipment. 



56. Destruction of Components 

When ordered by your commander, destroy all equipment to prevent its 
being used or salvaged by the enemy. 

<L Smash (par. 55a) the case, panels, meter. 

L. Cut (par. 55_b) all wiring in electrical circuits. 

c^ Burn (par. 55c) all instruction books, charts, etc. 

cL Bury or scatter (par. 55e) all remaining parts of the equipment. 

e. DESTROY EVERYTHING. 



69 



APPENDIX I 



REFERENCES 



Note. For availability of items listed, check SR 310-20-3, SR 310- 
20-4, and SR 310-20-5. Check Department of the Army Supply Catalog 
SIG 1 for Signal Corps Supply Catalog pamphlets. 



1. Army Regulations 

AR 380-5 

AR 750-5 

2. Supply Bulletins 

SB 11-6 
SB 11-47 



Military Security (Safeguarding Military 
Information). 

Maintenance of Supplies and Equipment 
(Maintenance Responsibilities and 
Shop Operation). 



Dry Battery Supply Data. 

Preparation and Submission of Requisitions 
for Signal Corps Supplies. 



SB U-100 Serviceability Standards for Signal Equipment 

in Hands of Troops. 

3. Auxiliary Equipment and Test Equipment 

TM 11-300 



TM 11-307 



Frequency Meter Sets SCR-211-A, B, C, D, E, F, 
J, K, L, M, N, O, P, Q, R, T, AA, AC, AE, AF, 
AG,AH,AJ,AK,AL. 

Signal Generators I-72-G, H, J, K, and L. 



TM 11-2019 



Test Set 1-49. 
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TM 11-2613 Voltohmmeter 1-166. 

TM 11-2626 Test Unit 1-176, I-176-A, and I-176-B. 

TM 11-2627 Tube Tester 1-177 and I-177-A. 

TM 11-5527 Multimeter TS-352/U. 

4. Painting, Preserving, and Lubrication 

TB SIG 13 Moistureproofing and Fungiproofing 

Signal Corps Equipment. 

TB SIG 23 Rustproofing of Engines. 

TB SIG 69 Lubrication of Ground Signal Equipment, 

TM 9-2851 Painting Instructions for Field Use. 

5. Camouflage, Decontamination, and Demolition 



FM 5-20 
FM 5-25 
TM 3-220 
6. Other Publications 

FM 24-5 
FM 24-20 
FM 72-20 
SR 700-45-5 

SR 745-45-5 
NAV DEPT 
SERIAL 85P00 
AFR 71-4 

TB SIG 25 

TB SIG 66 

TB SIG 72 

TB SIG 75 



Camouflage, Basic Principles. 
Explosives and Demolitions. 
Decontamination. 

Signal Communications. 

Field Wire Technique. 

lungle Warfare. 

Unsatisfactory Equipment Report (Reports 
Control Symbol CSGLD-247). 

Report of Damaged or Improper Shipment 
(Reports Control Symbols CSGLD-66 (Army), 
SandA-70-6 (Navy), and AF-MC-U2 (Air 
Force)). 

Preventive Maintenance of Power Cords. 

Winter Maintenance of Signal Equipment. 

Tropical Maintenance of Ground Signal 
Equipment. 

Desert Maintenance of Ground Signal 
Equipment, 
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TB SIG 123 Preventive Maintenance Practices for 

Ground Signal Equipment. 

TB SIG 219 Operation of Signal Equipment at 

Low Temperatures. 

TB SIG 223 Field Expedients for Wire and Radio. 

TM 11-369 Spiral-Four Cable. 

TM 11-371 Cable Assembly CC-345 (5 pair). 

TM 11-372 Cable Splicing. 

TM 11-430 Batteries for Signal Communication. (Except 

those pertaining to Aircraft). 

TM 11-462 Signal Corps Tactical Communication 

Reference Data. 

TM 11-475 Long Distance Telephone Transmission, 

TM 11-661 Electrical Fundamentals (Direct Current). 

TM 11-676 Grounding Procedure and Protective Devices. 

TM 11-681 Electrical Fundamentals (Alternating Currents). 

TM 11-757 Principles of Fault Location. 

TM 11-2050 Test Set I-48B. 

TM 11-2063 Test Board BD-101. 

TM 11-2261 Telephone Outside Plant Engineering. 

TM 11-2262 Open Wire Pole Line Construction and 

Maintenance. 

TM 11-2263 Lead-Covered Cable Construction and 

Maintenance. 
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APPENDIX II 
IDENTIFICATION TABLE OF PARTS 



Note. The following is an identification table of parts for Test Set 
TS-27B/TSM (Sig C stock No. 3F4325-27). The fact that apart is listed 
in this table is not sufficient basis for requisitioning the item. Requi- 
sitions must cite an authorized basis, such as a specific T/O&E, SIG 7 
& 8, SIG 7-8-10, T/A, list of allowances of expendable material, or 
another authorized supply basis. 

For an index of available supply catalogs in the Signal 
portion of the Department of the Army Supply Catalog, see the latest 
issue of SIG 1, Introduction and Index. 
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REStSTOR COLOR AND LETTER CODE. 

NIU COLOR COM FOA 
n«» COMPOSITION RESISTORS 




,$T l SIGNIFICANT 
ZD j FIGURES 



Z3CD 



TOLERANCE 
MULTIPLYING VALUE 




"M SIGNIFICANT 
20 J FIGURES 




' MULTIPLYING VALUE 



JAN COLOR COOC FOR 

FlXEDXOMPOSmON RESISTORS 



ST IsiGNlFICANT 
J FIGURES 




DO 



TOLERANCE 
MULTIPLYING VALUE 



MULTIPLYING VALUE 




MR COLOR COM (FIXED, WIRE -WOUND: RU) 




DOUBLE WIOTH 



TOLERANCE 
MULTIPLYING VALUE 



JAN TYPE DESIGNATIONS (FIXED COMPOSITION) 
A E 153 




COMPONENT CHARACTERISTIC 



JAN TYRE DESIGNATIONS (FIXED. WIRE- WOUND)"' 
RW 40 G tOZ 




ttv 



1ST S)G MUL'-'iPL 
"IGURE j 

v ZD SIG FIGURE , 

RESISTANCE 
CHARACTERISTIC 



STANDARDS 


COLOR 


SIGNIFICANT 
FIGURE 


MULTIPLYING 
VALUE 


TOLERANCE CO 


JAN LETTER 
TOLERANCE 


BLACK 





1 


- 


- 


BROWN 


c 


10 


1 1 


F 


RED 




100 


±2 


G 


ORANGE 




1,000 


L - 3 


- 


YELLOW 




J 0.000 


+ 4 


- 


GREEN 




1 00,000 


♦ J 


- 


BLUE 




1,000,000 


+ 6 


- 


viole"t 




10,000,000 


* 7 


- 


GRAY 




4 00,000,000 


+ « 


- 


WH*T£ 




1.000,000,000 


•* g 


- 


GOLD 


- 


0.1 


t 5 


J 


SILVER 


- 


0.01 


+ 10 


K 


NO COLOR 


- 


- 


+ 20 


M 



MOTES: 

I. RESISTORS WITH AXIAL LEAOS ARE 
INSULATED RESISTORS WITH PaDIAl 
LEAOS ARE NOW- INSULATED. 

i RMA: RADIO MANUFACTURERS ASSOCIATION. 

3 JAN JOINT ARMY -NAVY 

4 THESE COLOR ANO NUMBER CODES CW[ 
ALL RESISTANCE VALUES IN OHMS, 

S. BESlSTtVE COMPONENTS USED FOR Lt'Ttfi 
TOLERANCES ARE AC. RM, ANO RU. 

C WATTAGE FOR RW TYPES IS FOUND IN T rtt 
JAN SPECIFICATIONS UNDER CHARACTERISTICS 



Figure 28. Resistor color and letter code. 
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CAPACITOR COLOR AND LETTER CODES 
RMA 3,4, AND 6 DOT MICA, PAPCR AND CERAMIC 

-TOLERANCE 




MULTIPLYING 
VALUE 
SIG. FIG. 
3 -DOT COLOR CODING 
(500 VOCW ± 20%) 




JAN 6-DOT COLOR CODES FORI 
PAPER-DIELECTRIC CAPACITORS 

THIS DOT IS SIG. FIG. 

ALWAYS SILVER 1 / A ^ 

1ST 20 



cntrj 



1ST 20 



MULTIPLYING 
VALUE 




SIG, FIG 

4-DOT COLOR CODING 

(500 VOCW) 



SIG. FIG, 



B 



CHARACTERISTIC - 

TOLERANCE" 
MULTIPLYING VALUE - 




WORKING . 
VOLTAGE 
(OR CHARACTERISTIC) 
TOLERANCE— 1 
MULTIPLYING VALUE — ' 




ALWAYS BLACK 



WORKING 
VOLTAGE • 

LEFT BLANK-" 




6-DOT COLOR CODINO 



RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 



TEMP COEFFICIENT 
TOLERANCE 

MULTIPLYING VALUE 



LETTER AND NUMBER DESIGNATIONS FOR 
JAN! MICA; PAPER; AND CERAMIC CAPACITORS 
CM 30 C 4 T I G 

1ST 
+ S1G, FIG. 

CHARACTERISTIC ♦ TOLERANCE 

2D 
SIG. FIG . 

J 

LETTER AND NUMBER DESIGNATIONS FOR! 
JAN BUTTON CAPACITORS 

CB II N B I I 

~ r l T 7 " — 

COMPONENT? | + SIG. FIG 

STYLE ♦ CHARACTERISTIC 

TERMINAL 2D 

ASSEMBLY SIG. FiG. 

(SEE NOTE 5} 



multiplying MICA-DIELECTRIC CAPACITORS 
VALUE TH,S D0T ts SlG F1G - 

At *A¥<t Rl LCK 1 t * s 

ST 2D 



racj 



CHARACTERISTIC - 

TOLERANCE - 
E MULTIPLYING VALUE-* 

r 

CERAMIC-DIELECTRIC CAPACITORS 




TEMPERATURE 
COEFFICIENT 



SIG. FiG 



CM 90 

T T 

k STYLE 



COMPONENT 



I G 

~\ T 

DECIMAL 

MULTIPLIER t 




TEMPERATURE 
COEFFICIENT — l 



(TOP VIEW} 




DECIMAL 
MULTIPLIER 



BUTTON, MICA-DIELECTRIC CAPACITORS 
MIL BUTTON MICA 
IDENTIFIER (BLACK) 
1ST SIG. FfG. 

2D SIG. FIG. 

MULTIPLIER OR 2ER0S 

CAPACITANCE TOLERANCE 

CHARACTERISTIC 



TOLERANCE 

K (SEE NOTE 5) 






- 


IUIOMRI - 






JAR MICA. CM 


JAN ptPER-CR 




JAN CEMNIC-C< 








CAP.TOL.FM 
MORE TKAi 10 UUF 


CiP.TftL»Ffil 
10 liUF OR LtSI 


tOLOl 


III. 
HI. 


OCCINU 
HttlTIPLIII 


* 

TBI. 


not 


LETTER 
TBI. 


CMUC- 

TEIISTIC 


LtTTft 
TOL, 


CHARAC- 
TERISTIC 


MOLT. 


* 


LETTER 
DI9I6- 
R ATI 01 


UUF 


LfTTIR 

DEStt- 

RATIOI 


CHARAC- 
TERISTIC 


Black 





l 


*» 


soo 


w 


A 


M 


A 


1 


i20 


M 


12.0 


G 


C 


GRoati 


1 


10 


1* 1 


100 




B 




E 


10 


t 1 


F 






H 


RIO 


t 


100 


t 2 


200 


G 


C 




H 


100 


t 2 


G 


. 




L 


OMANflC 


3 


1.000 


L* 3 


300 









J 


1.000 










P 


vtuow 


4 


to. 000 


t 4 


400 




e 




P 










* 


R 


Gacen 


5 


100.000 


* 5 


900 




F 




R 




t 5 


J 


*0.5 





5 


Blue 


6 


1,000,000 


* 6 


000 




G 




s 








• 


■ T 


Violet 


7 


10,090.000 


t 7 


700 
















* 




U 


frKV 


B 


100.000.000 


* « 


800 










0.01 






4. 25 


c 


B 


H*4ITI 


9 


1 ,000.000.000 


J 9 


WO 










o.t 


* 10 


K 


*1,0 


F 


9. 


Gold 


. 


0,1 


t 5 


1,000 


J 


. 
















A 


SlLVtt 


. 


0.01 


ttO 


2.000 


K 














. 






NO COLM 


. 




120 


SOO 




. 












i 








• TMC TOLIMMCE 


Of THIS COAC1T0* 


tl *30». NOT 


k» 








1 





iOTtl 

JAN: JOINT ARMY. NAVY 

RMA, RADIO MANUFACTURERS ASSOCIATION 

1. THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROMICROFARA05 

2. THIS TABLE IS ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 

3. CERAMIC AND MICA CAPACITORS. BOTH JAN ANO RMA . ARE GENERALLY SOO VOCW 

4. BUTTON CAPACITORS ARE GENERALLY 100 VDC* 

5. READ BUTTON CAPACITOR TOLERANCE UNOER CERAMICS OF MORE THAN 10 UUF 
«. CHARACTERISTICS ARE AVAILABLE IN JAN CAPACITOR SPECIFICATION MANUALS 
7. THE C<ltf MINTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE: 

<# MCA BUTTON: CC CERAMIC. Cm MICA MOULDED: CM PAPER MOULDED 



TM CC 



Figure 29. Capacitor color and letter code. 
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INDEX 



Para graph Page 



A-c calibration 48 64 

A-c circuit, testing of 51 67 

Analysis, circuit 35 39 

Arctic climates, operation in 20 28 

B 

Batteries: 

Checking 31 35 

Removal and replacement of 42 56 

Binding posts, replacement of 45g 61 

C 

Calibration 46-48 64 

A-c 48 64 

D-c 47 64 

Capacitance, measuring 16 17 

Capacitor C7, replacement of 45i 63 

Chart, trouble-shooting 38 49 

Chassis, removal from case 41 56 

Checking: 

Equipment 8 7 

Batteries 31 35 

Checklist, preventive maintenance 26 32 

Circuit analysis 35 39 

Circuit, a-c, testing of 51 67 

Circuits, d-c testing of 50 66 

Clamp, galvanometer 9c 7 

Components: 

Replacement of 45 59 

Table of 5 2 

Connections, panel 10 10 

Continuity tests 39 51 

Control panel, repair 43 57 

Controls 9 

Crosses, determining location of 17b, 17d 23, 24 
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Paragraph Page 
D 

Data: c 

Packaging 

Technical 

D-c calibration 

D-c circuits, testing of 

Definition and importance of preventive 

maintenance 

Definitions of line trouble 

Demolition, methods of 

Description 

Desert climates, operation in 

Destruction 

Determining location of faults 

Dial, slide-wire 

E 

Elementary Wheatstone bridge 

Equipment, tools and 

F 

Faults, determining location of 

Faulty, pair, more than one (operation) . . . 

Faulty pair, one (operation) 

Final testing 

Forms and records 

G 

Galvanometers: 

Clamp 9c 7 

Description 9b 7 

Testing of 49 66 

Galvanometers Ml, replacement of 45d 61 

General theory 34 37 

Grounds, determining location of 17a 22 

I 

Identification table of parts app II 73 

Insulation resistance, measuring 14 13 

K 
Knob, galvanometers zero-setting 9d 7 

L 
Line trouble, definitions 12 11 
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28 


56 
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12 


49-51 


66-67 
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Paragraph Page 

Location of faults 17 22 

Loop resistance, measuring 15 16 

Lubrication 27 34 

M 

Maintenance: 

Field 36-51 

Preventive 25-26 

Measuring: 

Capacitance 16 

Insulation resistance 14 

Loop resistance 

MEGOHMS switch (S4) 9g(4) 

Methods of demolition 55 

More than one faulty pair (operation) 13b 

o 

OHMS switch (S6) 9g(6) 

OHMS x 100 switch (S5) 9g(5) 

One faulty pair operation 13a 

Opens, determining location of 17g 

OPENS, switch (SI) 9g(l) 

Operation: 

Arctic climates 20 

Desert climates 22 

General 19 

Tropical climates 21 

Types 13 

Unusual conditions 11-18 

Usual conditions 19-22 



Packaging: 

Domestic 

Export 

Packing for - 

Shipment 

Storage 

Panel: 

Connections 

Control (repair) 

Performing preventive maintenance 
Posts, binding, replacement of . . . 

Potentiometer (R22) 

Preliminary procedure (calibration) 

Preparation for use 

Preventive maintenance: 

Checklist 

Definition 



48-67 


29-32 


17 


13 


16 


10 


69 


13 


10 


10 


12 


24 


9 


28 


28 


27 


28 


12 


11-27 


27-28 



5 


2 


5 


2 


54 


68 


53 


68 


10 


10 


43 


57 


25 


29 


45g 


61 


9e 


7 


46 


64 


11 


11 


26 


32 


24a 


29 
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Paragraph Page 

Importance 24b 29 

Performing 25 29 

Procedures 25d 30 

Tools and materials 25b 30 

PR-1 switch (S2) 9g(2) 9 

PR-2 switch (S3) 9 g (3) 10 

Procedure, trouble shooting 37 48 

Purpose 3 2 

R 

Records, forms and 42 56 

References app I 70 

Refinishing 29 34 

Removal and replacement of batteries .... 42 56 

Removal of chassis from case 41 56 

Removing from service 52 ^8 

Repair 41-45 56-59 

Replacement of - 

Components 45 59 

Tubes 32,44 35,58 

Resistance: 

Insulation, measuring 14 13 

Loop, measuring 15 16 

Resistance and voltage tests 40 52 

S 

Scales, slide wire dial 9f 9 

scope 1 1 

SELECTOR switch (S7): 

Description 9g(7) 10 

Replacement 45c 61 

Service upon receipt of equipment 7 

Shipment and limited storage 52-54 68 

Shipment, packing for 68 

Shooting, trouble 36-38 48-49 

Shorts, determining location of 17b, 17c 23, 24 

Slide-wire: 

Dial 9f 9 

Potentiometer R22, replacement of ... . 45b 59 

Wheatstone bridge 34b 37 

Stopping procedure 18 27 

Storage, packing for 53 

Switch: 

SI 9g(l) 9 

S2 9g(2) 9 

S3 9g(3) 10 

S4 9g(4) 10 

S5 9g(5) 10 

S6 9g(6) 10 

S7 9g(7) 10 
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Paragraph Page 



Switches 

S1,S4,S5,S6, replacement of 

S2, S3, replacement of 

T 

Table of components 

Table of parts, Identification 

Tabulated data 

Temperature correction . . . . , 

Test equipment required for trouble shooting 

Testing, final 

Tests: 

Continuity 

Resistance and voltage 

Theory, general 

Tools, and equipment 

Tools and materials for preventive 

maintenance 

Transformer Tl, replacement of 

Tropical climates, operation in 

Trouble, line, definitions of 

Trouble shooting 

Chart 

Procedure 

Test equipment 

Using equipment performance checklist. . 

Tubes, vacuum, replacement of 

Types of operation 



Uncrating and Unpacking 
Use, preparation for ... . 



U 



V 



Vacuum tubes, replacement of 

Voltage readings 

Voltage tests, resistance and 

W 

Weatherproofing 

Wheatstone bridge, elementary, theory of . . 
Wheatstone bridge, slide-wire, theory of . . 

Z 

Zero-setting knob, galvanometers 9d 



9g 


9 


45e 


61 


45f 


61 


5 




app II 


73 


4 


2 


13 


12 


36 


48 


49-51 


66-67 


39 


51 


40 


52 


34 


37 


23 


29 


25b 


30 


45h 


61 


21 


28 


12 


11 


38 


49 


37 


48 


36 


48 


33 


35 


32,44 


35,58 


13 


12 


7 


6 


11 


11 


32,44 


35,58 


40d 


54 


40 


52 


28 


34 


34a 


37 


34b 


37 
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1. FOR Alt MEASUREMENTS 

1. UNCLAMP GALVANOMETER 8Y SLIDING CLAMP fORWARD. 

2 IF NECESSARY. ADJUST GALVANOMETER NEEDLE TO ZERO 
IT LOOSENING SET SCREW AND TURNING GALVANOMETER 
KNOI THEN. TIGHTEN SET SCREW 

3 ALWAYS CLAMP GALVANOMETER |Y SLIDING CLAMP IN 
DIRECTION OF ARROW WHENEVER TEST SET IS NOT IN UU. 

II TO DETERMINE KIND OF FAULT 

A ONLY ONE FAULTY PAIR. 

1. OPEN FAULTY PAIR AT ROTH ENDS OF LINE DISCONNECT 
ALL EQUIPMENT. 

2 CONNECT FAULTY PAIR TO LINE RINDING POSTS 

3 CONNECT A GROUND (EARTHI TO IINDING POST "G" 

4 THROW CAM KEY TO TEST 

5 MEASURE INSULATION RESISTANCE: 

o. WITH SELECTOR AT ' M' (LOW READING IND'UTES 
SHORT) 


b WITH SELECTOR AT T-G (LOW READING INDICATES 

GROUND) 
( WITH SELECTOR AT R G (LOW READING INDICATES 

GROUNO) 

6. SHORT FAULTY PAIR AT DISTANT END. 

7. MEASURE CONDUCTOR RESISTANCE 

o WITH SELECTOR AT T-R IVElY HIGH RESISTANCE iNDi 
CATES OPfNI 

t MORE THAN ONE FAULTY PAIR 1 MULT! CONDUCTOR CARLE) 

6 FOLLOW PROCEDURE 17 AROVE FOR ALL FAULTY PAIRS 
9. CONNECT ONE FAULTY PAIR TO RINDING POSTS HI 
tO REMOVE THE GROUND CONNECTION FROM IINDING POST 
G' AND CONNECT <N ITS PUCE 1Q1H Wilis OF ANOTHER 
FAULTY PAIR 
11. MEASURE INSULATION RESISTANCE: 

o WITH SELECTOR AT "T-G " (LOW READING INDICATES 

CROSStSI 
h WITH SELECTOR AT ' 1 G (LOW READING INDICATES 
CROSSES). 



HI TO MAKE AROVE MEASUREMENTS PROCEED AS FOLLOWS: 



TO 
MEASURE 


SET 
SELECTOR 

AT: 


HAVE 
FAR 
END 


DEPRESS 

KEY: 


TURN XNOR 
UNTIL GALVO 
READS ZERO 1 
READ SCALE 


READ 
IN 


NOTES 


INSULATION 
RESISTANCE 


T-R, 
T-G, 
or 
1-6 


CLEAR 
AND 

OPEN 


MEGOHMS 


D 


MEGOHMS 


1 MEGHOM - }, 000.000 OHMS USE MEGOHMS KEY FOR 
VALUES AROVE SOOOOO OHMS; USE OHMS X 100 KEY FOR 
VALUES IELOW SOOOOO OHMS 


OHMS 

x 100 


C 


OHMS 


CONDUCTOR 
RESISTANCE 


U 


CLEAR 

AND 

SHORTED 


OHMS 


c 


OHMS 


VALUES OF RESISTANCE PER MILE FOR DIFFERENT TYPES OF 
WIRE ARE GIVEN IN INSTRUCTION IOOK 


OHMS 

t 100 


C TIMES 100 


OHMS 


CAPACITANCE 


Tl 


CLEAR 
AND 
OPEN 


OPENS 


A 


DIVI- 
SIONS 


CONVERT DIVISIONS INTO UF CAPACITANCE RY REFERENCE 
TO CAPACITANCE CALIIRATlON CURVE. 



IV. TO LOCATE THE FAULT PHCEfcD AS FOLLOWS 



TO 
LOCATE: 



SHORTS 
(GOOD WIRE 

AVAJLAILf) 



SHORTS 

jNO GOOD WIRE 

AVAILAILE) 



CROSSES 

(ALTERNATIVE 
METHOD! 



OPENS 



>c 



i FAULT 




GROUND 



o 



Of A PARALLELING 
FAR END mik 



CLEAR 4 
OPM 



\- 



■\ SHORT 



c 



S KOHP PAIR 

" I CROSS 

FilST PJLil 



CLEAR & 
OPEN 



t3 



OMIT FOR W1 10-1 iCt-JiS 
CLEAR 1 FOR I WIRE OPEN 
0«N «"•«« «»«« 



V 




SET 
SELECTOR 

AT: 



DEPRESS 

KEY 
MARKED 



TURN KNOR 
UNTIL GALVO. 
READS ZERO I 

READ SCALE: 



PERCENT X LENGTH Of LINE 
DISTANCE FROM TESTING END TO 
FAULT CONDUCTORS Of A PAIR IE 
ING MEASURED ARE ASSUMED TO 
HAVE EQUAL RESISTANCE 



PERCENT X LENGTH OF LINE - 
DISTANCE FROM TESTING END TO 
FAULT GOOD CONDUCTOR OF PAR- 
ALLELING PAIR MUST HAVE SAME 
RESISTANCE AS FAULTY CONDUCTOR 



DIVIDE OHMS READING OITAiNED 
IY LOOP RESISTANCE PER MILE TO 
GET MILES DISTANCE TO FAULT 

THIS METHOD IS ONLY APPROXI- 
MATE 



PERCENT X LENGTH Of LINE 
DISTANCE FROM TESTING END TO 
FAULT CONDUCTORS OF A PAIR IE 
ING MEASURED ARE ASSUMED TO 
HAVE EQUAL RESISTANCE 



DIVIDE OHMS READING ORTAtNEO 
IV LOOP RESISTANCE PER MILE TO 
GET MILES DISTANCE TO FAULT 
THIS MFTHOD IS ONLY APPROXI- 
MATE. 



DIVI- 
SIONS 



CONVERT DIVISIONS READING INTO 
MILES DISTANCE TO FAULT IT REF- 
ERENCE TO PROPER CURVE SHEET 



3C-0-il5i7-A 



TM 2037A-30 



Figure 30, Inst met ions, Test Set TS-27B/TSM. 
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